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the brittle substrate opposing the first surface of the brittle 
substrate along the scribing line while the first surface of the 
brittle substrate is held. 
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BRITTLE SUBSTRATE CUTTING SYSTEMAND 
BRITTLE SUBSTRATE CUTTING METHOD 

TECHNICAL FIELD 

0001. The present invention relates to a brittle substrate 
cutting system and a brittle Substrate cutting method for 
cutting a brittle Substrate by forming a scribing line on the 
brittle substrate and breaking the brittle substrate along the 
scribing line. 

BACKGROUND ART 

0002. A display apparatus includes a flat display panel 
(e.g., a liquid crystal panel, a plasma display panel, an 
organic RL display panel). The flat display panel is manu 
factured by bonding two brittle Substrates (e.g., two glass 
substrates). When a display panel is manufactured, a brittle 
substrate needs to be cut into a predetermined size. Gener 
ally, a scribe line is formed on the brittle substrate (scribing 
step), and next the brittle substrate is broken along the scribe 
line formed (breaking step), thereby the brittle substrate 
being cut. 
0003 WO02/057192A1 discloses a cutting apparatus in 
which a pair of cutting heads, each head opposing each other 
on an upper side and a lower side, is provided. Each of the 
pair of cutting heads includes a cutter wheel for forming a 
scribing line on a glass Substrate and a roller which presses 
and rolls on the glass Substrates in parallel with the scribing 
line formed by the cutter wheel. The cutting apparatus cuts 
a bonded substrate which is manufactured by bonding the 
pair of glass Substrates. 
0004 The cutting apparatus disclosed in the publication 
rotates the roller of each cutting head provided on the upper 
side and the lower side while each roller is pressed against 
both sides of the scribing line to exert a shearing stress (a 
bending moment) with respect to the scribing line on each 
glass Substrate after a scribing line is formed simultaneously 
by a cutter wheel of each cutting head on each glass 
substrate, which constitutes a bonded substrate. In this 
manner, each glass Substrate is cut. 
0005. In the cutting apparatus described in the publica 
tion, the bending moment works such that a vertical crack 
extending right below (right above) the scribing line formed 
on the respective glass Substrates extends in the thickness 
direction of the glass substrates. However, the bending 
moment does not exert a sufficient shearing force with 
respect to each scribing line. Thus, when a vertical crack 
constituting the scribing line formed on each glass Substrate 
is shallow, there is a possibility that each glass Substrate may 
not be accurately cut. 
0006 When a side edge portion of the glass substrate is 
cut, the cut side edge portion droops since the cut side edge 
portion is not held. An unnecessary force is applied to the 
glass Substrate during the cutting process by the drooped 
side edge portion. Therefore, there is a possibility that the 
substrate is cut in an oblique direction with respect to the 
scribing line. There is also a possibility that chippings, 
fractures, etc., may occur at an end face when the cut side 
edge portion contacts the end face which is the cut portion 
of the glass Substrate. 
0007. The present invention is made in view of such 
problems. The objective thereof is to provide a brittle 
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Substrate cutting system and a brittle Substrate cutting 
method for efficiently cutting a brittle substrate without 
chippings in the brittle Substrate and fractures, etc., in the 
brittle substrate. 

DISCLOSURE OF THE INVENTION 

0008 Abrittle substrate cutting system according to the 
present invention includes a scribing apparatus including a 
scribing line forming means for forming a scribing line on 
a first Surface of a brittle Substrate; and a breaking apparatus 
for breaking the brittle substrate along the scribing line, 
wherein the breaking apparatus includes a first pressing 
controlling means for moving a pressing force upon a 
second surface of the brittle substrate opposing the first 
surface of the brittle substrate along the scribing line while 
the first surface of the brittle substrate is held, thereby the 
above-described objective of the present invention being 
achieved. 

0009. According to a brittle substrate cutting system of 
the present invention, a pressing force upon a second Surface 
of the brittle substrate is moved along the scribed line 
formed on a first surface of the brittle substrate while the first 
surface of the brittle substrate is held, this second surface 
opposing the first surface of the brittle substrate. In this 
manner, while the pressing force along the scribing line 
formed on the first surface of the brittle substrate, the 
pressing force is applied to the second surface of the brittle 
Substrate, this second Surface opposing the first Surface of 
the brittle substrate. Therefore, a bending moment is applied 
to the brittle substrate such that a vertical crack extending 
from the scribing line positively extends in the thickness 
direction of the substrate to cut the brittle substrate. 

0010. According to a brittle substrate cutting system of 
the present invention, the breaking apparatus may further 
includes: a pressing means for pressing the second Surface of 
the brittle substrate; and a first holding means for holding the 
first surface of the brittle substrate, wherein the first pressing 
controlling means may control the pressing means such that 
the pressing means moves along the scribing line while the 
first holding means and the pressing means oppose each 
other with the brittle substrate therebetween. 

0011. According to a brittle substrate cutting system of 
the present invention, a pressing means is moved along the 
scribing line formed on the first surface of the brittle 
substrate while a first holding means holds a first surface of 
the brittle Substrate and the pressing means presses a second 
surface of the brittle substrate. Therefore, a pressing force is 
applied along the scribing lane of the second Surface of the 
brittle Substrate, this second Surface opposing the first Sur 
face of the brittle substrate on which the scribing line is 
formed. As a result, a bending moment is applied to the 
brittle substrate such that a vertical crack extending from the 
scribing line positively extends in the thickness direction of 
the substrate to cut the brittle substrate. 

0012. According to a brittle substrate cutting system of 
the present invention, the first pressing controlling means 
controls the pressing means such that the pressing means 
rolls along the scribing line. 
0013 The first controlling means readily moves along the 
scribing line since the first pressing controlling means 
controls the pressing means such that the pressing means 
rolls along the scribing line. 
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0014. According to a brittle substrate cutting system of 
the present invention, the pressing means may be a roller. 
0.015 Since a roller is used as the pressing means the first 
pressing controlling means readily rotates the pressing 
means along the scribing line. 
0016. According to a brittle substrate cutting system of 
the present invention, the pressing means may be a con 
veyor. 

0017. Since a conveyor is used as the pressing means the 
first pressing controlling means readily rotates the pressing 
means along the scribing line. 
0018. According to a brittle substrate cutting system of 
the present invention, the pressing means may be a bearing. 
0019. Since a bearing is used as the pressing means the 

first pressing controlling means readily rotates the pressing 
means along the scribing line. 
0020. According to a brittle substrate cutting system of 
the present invention, a groove section may be formed in the 
pressing means such that the pressing means does not 
contact with a line on the second surface of the brittle 
Substrate, the line opposing the scribing line. 
0021 When the brittle substrate is cut along the scribing 
line, the pressing means holds both sides of the line of the 
second surface of the brittle substrate so as not to contact 
with the line on the second surface of the brittle substrate, 
this line opposing the scribing line. Therefore, occurrence of 
chippings at the cut face portion is prevented during the 
cutting process. 
0022. According to a brittle substrate cutting system of 
the present invention, the breaking apparatus may further 
include a first holding controlling means for controlling the 
first holding means Such that the first holding means moves 
along the scribing line while the first holding means and the 
pressing means oppose each other with the brittle Substrate 
therebetween. 

0023 The first pressing controlling means moves the 
pressing means along the scribing line and the first holding 
controlling means moves the first holding means along the 
scribing line to sequentially cut the brittle substrate from one 
end face of the brittle substrate to the other end face of the 
brittle substrate while the first holding means and the 
pressing means oppose each other with brittle Substrate 
therebetween. Therefore, the brittle substrate is cut without 
forming a plurality of starting points of cutting. As a result, 
a cut face is formed without having unevenness on the brittle 
Substrate, 
0024. According to a brittle substrate cutting system of 
the present invention, the first holding controlling means 
may control the first holdingmeans such that the first holding 
means rolls along the scribing line. 
0.025 Since the first holding means controls the first 
holding means So as to roll along the scribing line, the first 
holding controlling means readily moves the first holding 
means along the scribing line. 
0026. According to a brittle substrate cutting system of 
the present invention, the holding means may be a roller. 
0027. Since the roller is used as the first holding means, 
the first holding controlling means readily rotates the first 
holding means along the scribing line. 
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0028. According to a brittle substrate cutting system of 
the present invention, the holding means may be a conveyor. 
0029. Since the conveyor is used as the firstholding 
means, the first holding controlling means readily rotates the 
first holding means along the scribing line. 
0030. According to a brittle substrate cutting system of 
the present invention, the holding means may be a bearing. 
0031 Since the bearing is used as the first holding means, 
the first holding controlling means readily rotates the first 
holding means along the scribing line. 
0032. According to a brittle substrate cutting system of 
the present invention, a groove section may be formed in the 
holding means such that the first holding means does not 
contact with the scribing line. 
0033. When the brittle substrate is cut along the scribing 
line, the first holding means holds both sides of the scribing 
line so as not to contact with the scribing line. Therefore, 
occurrence of chippings at the cut face portion is prevented 
during the cutting process. 
0034. According to a brittle substrate cutting system of 
the present invention, the width of the groove section formed 
in the first holding means may be larger than that of the 
pressing means. 
0035. The brittle substrate is positively cut since a portion 
of the pressing means goes under the first holding means, so 
that the brittle substrate is likely to bend. 
0036). According to a brittle substrate cutting system of 
the present invention, the pressing means may further 
include a second holding means and a third holding means 
for moving along the scribing line in a first direction and for 
holding the brittle Substrate, the second holding means and 
the third holding means being arranged in the first direction 
from the pressing means, and the breaking apparatus may 
further include a second holding controlling means for 
controlling the second holding means such that the second 
holding means moves on the first Surface along the scribing 
line while the second holding means holds the brittle sub 
strate, and controlling the third holding means such that the 
third holding means moves on the second Surface along the 
scribing line while the third holding means holds the brittle 
substrate. 

0037. The holding means is moved along the scribing line 
while holding the uncut portions of the area on which the 
scribing line is formed, thereby preventing an unnecessary 
force being applied to the areas which are being pressed by 
the pressing means. As a result, chippings at the cut face 
portion formed on the brittle substrate can be prevented. 
0038 According to a brittle substrate cutting system of 
the present invention, the second holding controlling means 
controls the second holding means such that the first holding 
means and the second holding means move at a predeter 
mined speed and the second holding controlling means 
controls the third holding means such that the third holding 
means and the pressing means move at the predetermined 
speed while the second holding means and the third holding 
means oppose each other with the brittle substrate therebe 
tWeen. 

0039 The second holding means and the third holding 
means firmly hold the brittle substrate since the first holding 
means, the second holding means and third holding means 
move at the same speed. 
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0040 According to a brittle substrate cutting system of 
the present invention, the pressing means may further 
include a fourth holding means and a fifth holding means for 
moving along the scribing line in a first direction and for 
holding the brittle substrate, the fourth holding means and 
the fifth holding means being arranged in a direction oppo 
site to the first direction from the pressing means. 
0041. The first holding means is moved along the scrib 
ing line while the fourth holding means and the fifth holding 
means hold the cut portions of the area on which the scribing 
line is formed, thereby preventing an unnecessary force 
being applied to the areas which are being pressed by the 
pressing means. As a result, chippings at the cut face portion 
formed on the brittle substrate can be prevented. 
0042. According to a brittle substrate cutting system of 
the present invention, the scribing line forming means may 
include a laser beam irradiating means for irradiating a laser 
beam on the first surface of the brittle substrate and a cooling 
means for cooling the vicinity of the portions of the first 
surface of the brittle substrate where the laser beam is 
irradiated by the laser beam irradiating means. 
0043. A laser beam is irradiated on the first surface of the 

brittle substrate, and the vicinity of the portions where the 
laser beam is irradiated is cooled, so that a scribing line with 
a vertical crack generated therein is formed. Therefore, a 
stress distortion does not remain in an edge of a cut face. As 
a result, the cut face portion which is formed on the brittle 
substrate can be prevented from being chipped when the cut 
brittle substrate is transported to a different apparatus from 
the brittle Substrate cutting apparatus, the different apparatus 
being used for a step Subsequent to cutting the brittle 
substrate. 

0044 According to a brittle substrate cutting system of 
the present invention, the cooling means may be a cooling 
noZZle, and the cooling nozzle may cool the vicinity of the 
portions where the laser beam is irradiated by spraying a 
cooling medium on the first surface of the brittle substrate. 
0045. A predetermined area of the brittle substrate is 
positively cooled without contacting the brittle substrate 
cutting system since the cooling medium is sprayed onto the 
first surface of the brittle substrate by the cooling nozzle. 
0046 Abrittle substrate cutting system according to the 
present invention may include a laser beam/cooling medium 
receiving section for receiving at least one of the laser beam 
irradiated by the laser beam irradiating means and the 
cooling medium sprayed by the cooling nozzle. 
0047 Since diffusion of at least one of a laser beam and 
cooling medium is prevented, the safety of the brittle sub 
strate cutting apparatus is improved. 
0.048. According to a brittle substrate cutting system of 
the present invention, the laser beam/cooling medium 
receiving section maybe movable separately from the press 
ing means. 
0049. A brittle substrate on which a scribing line is 
formed is cut when the pressing means follows the cutter at 
the time the scribing line is formed. While the scribing line 
is formed on the first surface of the brittle substrate, a second 
surface of the brittle material is pressed by the pressing 
means. Therefore, the scribing step and the breaking step are 
approximately simultaneously performed. Accordingly, time 
for a cutting step is reduced. 
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0050. According to a brittle substrate cutting system of 
the present invention, the cooling nozzle may be movable 
along the scribing line. 
0051 Since the cooling nozzle is moved along the scrib 
ing line, ascribing condition can beset according to the 
material of the brittle substrate. 

0052 According to a brittle substrate cutting system of 
the present invention, the scribing line forming means 
further may include a notch forming cutter mechanism for 
forming a notch at a starting position of forming the scribing 
line on the first surface of the brittle substrate. 

0053 Since a notch is formed at a starting position of 
forming a scribing line on the first surface of the brittle 
Substrate, a vertical crack extending from the scribing line is 
positively formed. 
0054 According to a brittle substrate cutting system of 
the present invention, the notch forming cutter mechanism 
may be integrally movable with the laser beam irradiating 
means and the cooling means. 
0055. The notch formed at the starting position of form 
ing a scribing line, and a laser beam irradiating area and a 
cooling area are co-aligned. Therefore, the scribing line is 
accurately formed along the lane on which a scribing line is 
to be formed. 

0056. According to a brittle substrate cutting system of 
the present invention, the scribing line forming means may 
be a cutter. 

0057 Since a wide selection for conditions of forming a 
scribing line is available, a scribing line is stably formed. 
0058 According to a brittle substrate cutting system of 
the present invention, the cutter may be a disk-shaped cutter 
wheel tip, and an edge portion may be formed in an outer 
circumferential edge of the cutter wheel tip. 
0059 Since a scribing line is formed while the cutter 
wheel tip is pressed and rotated on the brittle substrate, a 
speed (scribing forming speed) of forming a scribing line is 
improved. 
0060 According to a brittle substrate cutting system of 
the present invention, a plurality of recessed portions may be 
formed in a ridge-shaped section of the edge portion with a 
predetermined distance. 
0061 A plurality of recessed portions is formed in ridge 
shaped sections of the edge portions with a predetermined 
distance, so that a plurality of protrusions is formed except 
where the plurality of recessed portions is formed. When a 
scribing line is formed, the plurality of protrusions applies a 
pinpoint shock upon a first surface of the brittle substrate. 
Therefore, a vertical crack which extends up to about 90% 
of the thickness of the brittle substrate is formed. As a result, 
the brittle substrate is positively cut after the breaking step. 
0062 According to a brittle-substrate cutting system of 
the present invention, the cutter may be movable separately 
from the pressing means. 
0063 A brittle substrate on which a scribing line is 
formed is cut when the pressing means follows the cutter at 
the time the scribing line is formed. While the scribing line 
is formed on the first surface of the brittle substrate, a second 
surface of the brittle material is pressed by the pressing 
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means. Therefore, the scribing step and the breaking step are 
approximately simultaneously performed. Accordingly, time 
for a cutting step is reduced. 
0064. According to a brittle substrate cutting system of 
the present invention, the first pressing controlling means 
may control the pressing means such that the pressing means 
moves along the scribing line while the first holding means 
and the pressing means oppose each other with the brittle 
substrate therebetween and while the scribing line forming 
means forms the scribing line on the first surface of the 
brittle substrate. 

0065. The pressing means is moved along the scribing 
line formed on a first surface of the brittle substrate while the 
first holding means and the pressing means oppose each 
other with a brittle substrate therebetween and while a 
scribing forming means forms a scribing line on the first 
surface of the brittle substrate. Therefore, a scribing step and 
a breaking step on the brittle Substrate are approximately 
simultaneously performed. As a result, time of cutting step 
for the brittle substrate can be reduced. 

0.066 According to a brittle substrate cutting system of 
the present invention, the scribing apparatus may include a 
scribing line forming means for forming the scribing line on 
the first surface of the brittle substrate while the first surface 
of the brittle substrate is held, and the breaking apparatus 
may further include a pressing means for pressing the 
second surface opposing the first surface of the brittle 
substrate. 

0067. According to a brittle substrate cutting system of 
the present invention, the pressing means is moved along the 
scribing line formed on the first surface of the brittle 
substrate while the scribing line forming means holds the 
first surface of the brittle substrate and while the pressing 
means holds the second surface of the brittle substrate. 
Therefore, the a pressing force is applied to the second 
surface of the brittle substrate along the scribing line, this 
second surface opposing the first surface of the brittle 
substrate on which the scribing line is formed. As a result, 
a bending moment is applied to the brittle substrate such that 
a vertical crack extending from the scribing line positively 
extends in the thickness direction of the substrate to cut the 
brittle substrate. 

0068. Furthermore, since the scribing line is formed, 
while the scribing forming means holds the first surface of 
the brittle Substrate and the pressing means presses the 
second surface of the brittle substrate, the scribing step and 
the breaking step are approximately simultaneously per 
formed. Accordingly, time of a cutting step for the brittle 
substrate is reduced. 

0069. According to a brittle substrate cutting system of 
the present invention, the brittle substrate may be a bonded 
Substrate obtained by bonding Substrates, the scribing appa 
ratus may include a first scribing forming means for forming 
a first scribing line on a first surface of the bonded substrate 
and a second scribing line forming means for forming a 
second scribing line on a second Surface of the bonded 
substrate opposing the first surface of the bonded substrate, 
and the breaking apparatus may break the bonded substrate 
along the first scribing line formed on the first surface of the 
bonded substrate by the first scribing line forming means 
and break the bonded substrate along the second scribing 
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line formed on the second surface of the bonded substrate by 
the second scribing line forming means, and the first press 
ing controlling means may move a pressing force upon the 
second surface of the bonded Substrate opposing the first 
surface of the bonded substrate along the scribing line while 
the first surface of the bonded substrate is held. 

0070 According to a brittle substrate cutting system of 
the present invention, a pressing force upon a second Surface 
of the bonded substrate is moved along the scribed line 
formed on a first surface of the bonded substrate while the 
first surface of the bonded substrate is held, this second 
surface of the bonded substrate opposing the first surface of 
the bonded Substrate. In this manner, while the pressing 
force is moved along the scribing line formed on the first 
Surface of the bonded Substrate, the pressing force is applied 
to the second surface of the bonded substrate, this second 
surface opposing the first surface of the bonded substrate. 
Therefore, a bending moment is applied to the bonded 
Substrate Such that a vertical crack extending from the 
scribing line extends in the thickness direction of the sub 
strate to cut the bonded substrate. 

0071 According to a brittle substrate cutting system of 
the present invention, the breaking apparatus may include: a 
first bonded Substrate pressing means for pressing the first 
surface of the bonded substrate; a second bonded substrate 
pressing means for pressing the second Surface of the 
bonded substrate; a first bonded substrate holding means for 
holding the first surface of the bonded substrate; a second 
bonded Substrate holding means for holding the second 
surface of the bonded substrate; a first controlling means for 
the pressing means for controlling the second bonded Sub 
strate pressing means such that the second bonded substrate 
pressing means moves along the first scribing line while the 
first bonded substrate holding means and the second bonded 
Substrate holding means oppose each other with the bonded 
Substrate therebetween; and a second controlling means for 
the pressing means for controlling the first bonded substrate 
pressing means such that the first bonded substrate pressing 
means moves along the second scribing line while the 
second bonded substrate holding means and the first bonded 
Substrate holding means oppose each other with the bonded 
substrate therebetween. 

0072 According to a brittle substrate cutting system of 
the present invention, the pressing means is moved along the 
scribing line formed on the first surface of the brittle 
substrate while the holding means holds the first surface of 
the bonded Substrate and while the pressing means presses 
the second surface of the bonded substrate. Furthermore, 
another pressing means is moved along the scribing line 
formed on the second surface of the brittle substrate while 
the another holding means holds the second Surface of the 
bonded substrate and while the another pressing means 
presses the first surface of the bonded substrate. As a result, 
a bending moment is applied to the bonded Substrate Such 
that a vertical crack extending from the scribing line posi 
tively extends in the thickness direction of the substrate to 
cut the bonded substrate. 

0073. According to a brittle substrate cutting system of 
the present invention, the first controlling means for the 
pressing means may control the second bonded substrate 
pressing meansSuch that the second bondedSubstrate press 
ing means rolls along the first scribing line, and the second 
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controlling means for the pressing means controls the first 
bonded Substrate pressing means such that the first bonded 
Substrate pressing means rolls along the second scribing 
line. 

0074 The controlling means readily moves the pressing 
means along the scribing line and another controlling means 
readily moves another pressing means along another scrib 
ing line. 
0075 According to a brittle substrate cutting system of 
the present invention, the first bonded Substrate pressing 
means and the second bonded Substrate pressing means may 
be rollers. 

0.076 Since rollers are used as the pressing means and 
another pressing means, the controlling means and another 
controlling means readily rotate the pressing means and the 
another pressing means along the scribing line. 
0.077 According to a brittle substrate cutting system of 
the present invention, the pressing means may be a con 
veyor. 

0078 Since conveyors are used as the pressing means 
and another pressing means, the controlling means and 
another controlling means readily rotate the pressing means 
and the another pressing means along the scribing line. 
0079 According to a brittle substrate cutting system of 
the present invention, the pressing means may be a bearing. 
0080 Since bearings are used as the pressing means and 
another pressing means, the controlling means and another 
controlling means readily rotate the pressing means and the 
another pressing means along the scribing line. 
0081. According to a brittle substrate cutting system of 
the present invention, a first groove section may be formed 
in the second bonded Substrate pressing means Such that the 
second banded substrate pressing means does not contact 
with a line on the second surface of the bonded substrate, the 
line opposing the first scribing line, and a second groove 
section may be formed in the first bonded substrate pressing 
means Such that the first bonded Substrate pressing means 
does not contact with a line on the first surface of the bonded 
Substrate, the line opposing the second scribing line. 
0082) When the bonded substrate is cut along the scribing 
line, the pressing means holds both sides of the line on the 
surface of the bonded substrate so as not to contact with the 
line opposing the scribing line. Therefore, occurrence of 
chippings at the cut face portion is prevented during the 
cutting process. 
0083. According to a brittle substrate cutting system of 
the present invention, the breaking apparatus may further 
include a first controlling means for the holding means for 
controlling the first bonded substrate holding means Such 
that the first bonded substrate holding means moves along 
the first scribing line while the first bonded substrate holding 
means and the second bonded Substrate pressing means 
oppose each other with the bonded substrate therebetween, 
and a second controlling means for the holding means for 
controlling the second bonded Substrate holding means Such 
that the second bonded Substrate holding means moves 
along the second scribing line while the second bonded 
substrate holding means and the first bonded substrate 
pressing means oppose each other with the bonded substrate 
therebetween. 
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0084. The bonded substrate is cut without forming a 
plurality of starting points of cutting. As a result, a cut face 
is formed without having unevenness on the brittle substrate. 
0085. According to a brittle substrate cutting system of 
the present invention, the first controlling means for the 
holding means may control the first bonded substrate hold 
ing means such that the first bonded substrate holding means 
rolls along the first scribing line, and the second controlling 
means for the holding means may control the second bonded 
Substrate holding means Such that the second bonded Sub 
strate holding means rolls along the second scribing line. 
0086) The controlling means readily movesthe holding 
means along the scribing line, and another controlling means 
readily moves another holding means along another scribing 
line. 

0087. According to a brittle substrate cutting system of 
the present invention, the first bonded substrate holding 
means and the second bonded Substrate holding means may 
be rollers. 

0088 Since rollers are used as the holding means and 
another holding means, the controlling means and another 
controlling means readily rotate the holding means and the 
another holding means along the scribing line. 
0089. According to a brittle substrate cutting system of 
the present invention, the first bonded substrate holding 
means and the second bonded Substrate holding means may 
be conveyors. 
0090 Since conveyers are used as the holding means and 
another holding means, the controlling means and another 
controlling means readily rotate the holding means and the 
another holding means along the scribing line. 
0091. According to a brittle substrate cutting system of 
the present invention, the first bonded substrate holding 
means and the second bonded Substrate holding means may 
be bearings. 
0092. Since bearings are used as the holding means and 
another holding means, the controlling means and another 
controlling means readily rotate the holding means and the 
another holding means along the scribing line. 
0093. According to a brittle substrate cutting system of 
the present invention, a third groove section may be formed 
in the first bonded substrate holding means such that the first 
bonded Substrate holding means does not contact with the 
first scribing line, and a fourth groove section may be 
formed in the second bonded Substrate holding means Such 
that the second bonded substrate holding means does not 
contact with the second scribing line. 
0094. When the bonded substrate is cut along the scribing 
line, the pressing means holds both sides of the scribing line 
so as not to contact with the scribing line. Therefore, 
occurrence of chippings at the cut face portion is prevented 
during the cutting process. 
0095 According to a brittle substrate cutting system of 
the present invention, the width of the third groove section 
formed in the first bonded substrate holding means may be 
larger than that of the second bonded Substrate pressing 
means, and the width of the fourth groove section formed in 
the second bonded Substrate holding means may be larger 
than that of the first bonded substrate pressing means. 
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0096. The bonded substrate is positively cut since a 
portion of the pressing means goes under the holding means, 
so that the bonded substrate is likely to bend. 
0097 According to a brittle substrate cutting system of 
the present invention, the first bonded Substrate pressing 
means and the second Substrate pressing means respectively 
may move in a first direction along the first scribing line and 
the second scribing line, and the brittle Substrate cutting 
system may further include a third bonded substrate holding 
means and a fourth bonded Substrate holding means respec 
tively for holding the brittle substrate in the first direction 
from the first bonded Substrate pressing means and the 
second bonded substrate pressing means, and the breaking 
apparatus may further include a third controlling means for 
the holding means for controlling the third bonded substrate 
holding means such that the third bonded substrate holding 
means moves on the first Surface along the first scribing line 
while the third bonded substrate holding means holds the 
bonded substrate, and controlling the fourth bonded sub 
strate holding means such that the fourth bonded substrate 
holding means moves on the second Surface along the 
second scribing line while the fourth bonded substrate 
holding means holds the bonded substrate. 
0098. The holding means is moved along the scribing line 
while holding the uncut portions of the area on which the 
scribing line is formed, thereby preventing an unnecessary 
force being applied to the areas which are being pressed by 
the pressing means. As a result, chippings at the cut face 
portion formed on the bonded substrate can be prevented. 
0099. According to a brittle substrate cutting system of 
the present invention, the third controlling means for the 
holding means may control the third bonded substrate hold 
ing means Such that the third bonded substrate holding 
means, the first bonded Substrate holding means and the first 
bonded Substrate pressing means move at a predetermined 
speed and the third controlling means for the holding means 
may control the fourth bonded Substrate holding means Such 
that the fourth bonded substrate holding means, the second 
bonded substrate holding means and the second bonded 
Substrate pressing means move at the predetermined speed 
while the third bonded substrate holding means and the 
fourth bonded Substrate holding means oppose each other 
with the bonded substrate therebetween. 

0100 Since the holding means and the pressing means 
are moved at the same speed, the bonded substrate is firmed 
held by the pressing means. 
0101 According to a brittle substrate cutting system of 
the present invention, the first bonded Substrate pressing 
means may move in the first direction along the second 
scribing line, the second bonded Substrate pressing means 
may move in the first direction along the first scribing line, 
and the brittle substrate cutting system may further include 
a fifth bonded substrate holding means and a sixth bonded 
substrate holding means respectively for holding the brittle 
substrate in a direction opposite to the first direction from the 
first bonded substrate pressing means and the second bonded 
Substrate pressing means. 
0102) The holding means holds the cut portions of the 
area on which the scribing line is formed, thereby preventing 
an unnecessary force being applied to the areas which are 
being pressed by the pressing means. As a result, chippings 
at the cut face portion formed on the glass Substrate can be 
prevented. 
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0103). According to a brittle substrate cutting system of 
the present invention, the first controlling means for the 
pressing means may control the second bonded substrate 
pressing means such that the second bonded Substrate press 
ing means moves along the first scribing line and the second 
controlling means for the pressing means may control the 
first bonded Substrate pressing means such that the first 
bonded Substrate pressing means may move along the sec 
ond scribing line while the first bonded substrate holding 
means and the second bonded Substrate pressing means 
oppose each other with the bonded substrate therebetween, 
the first scribing line forming means forms the first scribing 
line on the first surface of the bonded substrate, the second 
bonded substrate holding means and the first bonded sub 
strate pressing means oppose each other with the bonded 
Substrate therebetween and the second scribing line forming 
meansforms the second scribing line on the second Surface 
of the bonded substrate. 

0.104) The scribing step and the breaking step are 
approximately simultaneously performed. Accordingly, time 
of a cutting step for the bonded substrate is reduced. 
0105. A brittle substrate cutting method of the present 
invention includes the steps of (a) forming a scribing line on 
a first surface of a brittle substrate; and (b) breaking the 
brittle substrate along the scribing line, and the step (b) 
includes (b-1) the step: of moving a pressing force upon a 
second surface of the brittle substrate opposing the first 
surface of the brittle substrate along the scribing line while 
the first surface of the brittle substrate is held, thereby the 
above-described objective of the present invention being 
achieved. 

0106 According to a brittle substrate cutting method of 
the present invention, the step (b) may be performed by a 
breaking apparatus for breaking the brittle Substrate along 
the scribing line, the breaking apparatus may include: a 
pressing means for pressing the second Surface of the brittle 
Substrate; and a first holding means for holding the first 
surface of the brittle substrate, and the step (b-1) may 
include the step of moving the pressing means along the 
scribing line while the first holding means and the pressing 
means oppose each other with the brittle substrate therebe 
tWeen. 

0.107 According to a brittle substrate cutting method of 
the present invention, the step (b-1) may include the step of 
controlling the pressing means such that the pressing means 
rolls along the scribing line. 
0.108 According to a brittle substrate cutting method of 
the present invention, the pressing means may be a roller. 
0.109 According to a brittle substrate cutting method of 
the present invention, the pressing means may be a con 
veyor. 

0110. According to a brittle substrate cutting method of 
the present invention, the pressing means may be a bearing. 
0111. According to a brittle substrate cutting method of 
the present invention, a groove section may be formed in the 
pressing means Such that the pressing means does not 
contact with a line on the second surface of the brittle 
Substrate, the line opposing the scribing line. 
0112 According to a brittle substrate cutting method of 
the present invention, the step (b) may further include the 
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step of: (b-2) controlling the first holding means such that 
the first holding means moves along the scribing line while 
the first holding means and the pressing means oppose each 
other with the brittle substrate therebetween. 

0113. According to a brittle substrate cutting method of 
the present invention, the step (b-2) may include the step of 
controlling the first holding means such that the first holding 
means rolls along the scribing line. 
0114. According to a brittle substrate cutting method of 
the present invention, the holding means may be a roller. 
0115 According to a brittle substrate cutting method of 
the present invention, the holding means may be a conveyor. 
0116. According to a brittle substrate cutting method of 
the present invention, the holding means may be a bearing. 
0117. According to a brittle substrate cutting method of 
the present invention, a groove section may be formed in the 
first holding means Such that the first holding means does not 
contact with the scribing line. 
0118 According to a brittle substrate cutting method of 
the present invention, the width of the groove section formed 
on the first holding means may be larger than that of the 
pressing means. 
0119) According to a brittle substrate cutting method of 
the present invention, the pressing means may move along 
the scribing line in a first direction and may further include 
a second holding means and a third holding means for 
holding the brittle substrate in the first direction from the 
pressing means, and the step (b) may further include the step 
of (b-3) controlling the second holding means such that the 
second holding means moves on the first Surface along the 
scribing line while the second holding means holds the 
brittle substrate, and controlling the third holding means 
Such that the third holding means moves on the second 
Surface along the scribing line while the third holding means 
holds the brittle substrate. 

0120 According to a brittle substrate cutting method of 
the present invention, the step (b-3) may include the step of 
controlling the second holding means such that the first 
holding means and the second holding means move at a 
predetermined speed, and controlling the third holding 
means Such that the third holding means and the pressing 
means move at the predetermined speed while the second 
holding means and the third holding means oppose each 
other with the brittle substrate therebetween. 

0121 According to a brittle substrate cutting method of 
the present invention, the pressing means may move in a first 
direction along the scribing line and may further include a 
fourth holding means and a fifth holding means for holding 
the brittle substrate in a direction opposite to the first 
direction from the pressing means. 
0122) According to a brittle substrate cutting method of 
the present invention, the step (a) may include steps of: (a-1) 
irradiating a laser beam on the first surface of the brittle 
Substrate; and (a-2) cooling the vicinity of the portions of the 
first surface of the brittle substrate where the laser beam is 
irradiated by the laser beam irradiating means. 
0123. According to a brittle substrate cutting method of 
the present invention, the step (a-2) may be performed by a 
cooling medium, and the cooling means is a cooling nozzle, 
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and the cooling nozzle cools the vicinity of the portions 
where the laser beam is irradiated, by spraying a cooling 
medium on the first surface of the brittle substrate. 

0.124. According to a brittle substrate cutting method of 
the present invention, wherein the step (a-1) may be per 
formed by a laser beam irradiating means and may include 
the step of receiving at least one of the laser beam irradiated 
by the laser beam irradiating means and the medium sprayed 
by the cooling nozzle. 

0.125. According to a brittle substrate cutting method of 
the present invention, the step of receiving at least one of the 
laser beam irradiated by the laser beam irradiating means 
and the medium sprayed by the cooling nozzle may be 
performed by a laser beam/cooling medium receiving sec 
tion, and the laser beam/cooling medium receiving section 
may be movable separately from the pressing means. 

0.126. According to a brittle substrate cutting method of 
the present invention, the cooling nozzle may be movable 
along the scribing line. 

0127. According to a brittle substrate cutting method of 
the present invention, the step (a) may further include the 
step of forming a notch at a starting position of forming the 
scribing line on the first surface of the brittle substrate. 
0128. According to a brittle substrate cutting method of 
the present invention, the step of forming a notch may be 
performed by a notch forming cutter mechanism, and the 
notch forming cutter mechanism may be integrally movable 
with the laser beam irradiating means and the cooling 
CaS. 

0129. According to a brittle substrate cutting method of 
the present invention, the step (a) may be performed by a 
scribing line forming means, and the scribing line forming 
means is a cutter. 

0.130. According to a brittle substrate cutting method of 
the present invention, the cutter may be a disk-shaped cutter 
wheel tip, and an edge portion is formed in an outer 
circumferential edge of the cutter wheel tip. 
0.131. According to a brittle substrate cutting method of 
the present invention, a plurality of recessed portions may be 
formed in a ridge-shaped section of the edge portion with a 
predetermined distance. 

0.132. According to a brittle substrate cutting method of 
the present invention, the cutter may be movable separately 
from the pressing means. 
0.133 According to a brittle substrate cutting method of 
the present invention, the step (b-1) may control the pressing 
means such that the pressing means moves along the scrib 
ing line while the first holding means and the pressing means 
oppose each other with the brittle substrate therebetween 
and while the scribing line forming means forms the scribing 
line on the first surface of the brittle substrate. 

0.134. According to a brittle substrate cutting method of 
the present invention, the step (a) may further include the 
step of forming the scribing line on the first surface of the 
brittle substrate while the first surface of the brittle substrate 
is held, and the step (b) further may include the step of 
pressing a second Surface opposing the first Surface of the 
brittle substrate. 
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0135). According to a brittle substrate cutting method of 
the present invention, the brittle substrate may be a bonded 
Substrate obtained by bonding Substrates, the scribing appa 
ratus includes afirstscribing forming meansfor forming a 
first scribing line on a first surface of the bonded substrate 
and a second scribing line forming means for forming a 
second scribing line on a second Surface of the bonded 
substrate opposing the first surface of the bonded substrate, 
and the step (b-1) may include the steps of breaking the 
bonded substrate along the first scribing line formed on the 
first surface of the bonded substrate by the first scribing line 
forming means and breaking the bonded Substrate along the 
second scribing line formed on the second Surface of the 
bonded Substrate by the second scribing line forming means, 
and moving a pressing force upon the second Surface of the 
bonded substrate opposing the first surface of the bonded 
substrate along the scribing line while the first surface of the 
bonded substrate is held. 

0136. According to a brittle substrate cutting method of 
the present invention, the step (b) may be performed by a 
breaking apparatus for breaking the brittle Substrate along 
the scribing line, the breaking apparatus may include: a first 
bonded Substrate pressing means for pressing the first Sur 
face of the bonded substrate; a second bonded substrate 
pressing means for pressing the second Surface of the 
bonded substrate; a first bonded substrate holding means for 
holding the first surface of the bonded substrate; and a 
second bonded substrate holding means for holding the 
second surface of the bonded substrate; and the step (b-1) 
may include the steps of controlling the second bonded 
Substrate pressing means such that the second bonded Sub 
strate pressing means moves along the first scribing line 
while the first bonded substrate holding means and the 
second bonded Substrate holding means oppose each other 
with the bonded substrate therebetween; and controlling the 
first bonded Substrate pressing means such that the first 
bonded Substrate pressing means moves along the second 
scribing line while the second bonded substrate holding 
means and the first bonded substrate holding means oppose 
each other with the bonded substrate therebetween. 

0137 According to a brittle substrate cutting method of 
the present invention, the step (b-1) may include the steps of 
controlling the second bonded substrate pressing means Such 
that the second bonded Substrate pressing means rolls along 
the first scribing line; and controlling the first bonded 
Substrate pressing means Such that the first bonded substrate 
pressing means rolls along the second scribing line. 
0138 According to a brittle substrate cutting method of 
the present invention, the first bonded Substrate pressing 
means and the second bonded Substrate pressing means may 
be rollers. 

0139 According to a brittle substrate cutting method of 
the present invention, the pressing means may be a con 
veyor. 

0140. According to a brittle substrate cutting method of 
the present invention, the pressing means may be a bearing. 
0141 According to a brittle substrate cutting method of 
the present invention, a first groove section may be formed 
in the second bonded Substrate pressing means Such that the 
second bonded Substrate pressing means does not contact 
with a line on the second surface of the bonded substrate, the 
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line opposing the first scribing line, and a second groove 
section is formed in the first bonded Substrate pressing 
means such that the first bonded Substrate pressing means 
does not contact with a line on the first surface of the bonded 
Substrate, the line opposing the second scribing line. 
0142. According to a brittle substrate cutting method of 
the present invention, the step (b) may further include the 
steps of: (b-2) controlling the first bonded substrate holding 
means while the first bonded substrate holding means and 
the second bonded Substrate pressing means oppose each 
other with the bonded substrate therebetween such that the 
first bonded Substrate holding means moves along the first 
scribing line, and controlling the second bonded substrate 
holding meanswhile the second bonded substrate holding 
means and the first bonded Substrate pressing means oppose 
each other with the bonded substrate therebetween such that 
the second bonded Substrate holding means moves along the 
second scribing line. 
0.143 According to a brittle substrate cutting method of 
the present invention, the step (b-2) may include the step of 
controlling the first bonded substrate holding means Such 
that the first bonded substrate holding means rolls along the 
first scribing line, and controlling the second bonded Sub 
strate holding means such that the second bonded substrate 
holding means rolls along the second scribing line. 
0144. According to a brittle substrate cutting method of 
the present invention, the first bonded substrate holding 
means and the second bonded substrate holding means may 
be rollers. 

0145 According to a brittle substrate cutting method of 
the present invention, the first bonded substrate holding 
means and the second bonded Substrate holding means may 
be conveyors. 

0146 According to a brittle substrate cutting method of 
the present invention, the first bonded substrate holding 
means and the second bonded Substrate holding means may 
be bearings. 

0147 According to a brittle substrate cutting method of 
the present invention, a third groove section may be formed 
in the first bonded substrate holding means such that the first 
bonded Substrate holding means does not contact with the 
first scribing line, and a fourth groove section may be 
formed in the second bonded Substrate holding means Such 
that the second bonded substrate holding means does not 
contact with the second scribing line. 
0.148. According to a brittle substrate cutting method of 
the present invention, the width of the third groove section 
formed in the first bonded substrate holding means may be 
larger than that of the second bonded Substrate pressing 
means, and the width of the fourth groove section formed in 
the second bonded Substrate holding means may be larger 
than that of the first bonded substrate pressing means. 
0.149 According to a brittle substrate cutting method of 
the present invention, the first bonded Substrate pressing 
means and the second Substrate pressing means respectively 
may move in a first direction along the first scribing line and 
the second scribing line, and the brittle Substrate cutting 
method may further include the use of a third bonded 
Substrate holding means and a fourth bonded substrate 
holding means respectively for holding the brittle substrate 
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in the first direction from the first bonded substrate pressing 
means acid the second bonded Substrate pressing means, and 
the step (b) may further include the step of: (b-3) controlling 
the third bonded substrate holding means such that the third 
bonded Substrate holding means moves on the first Surface 
along the first scribing line while the third bonded substrate 
holding means holds the bonded substrate and for control 
ling the fourth bonded substrate holding means such that the 
fourth bonded Substrate holding means moves on the second 
surface along the second scribing line while the fourth 
bonded substrate holding means holds the bonded substrate. 
0150. According to a brittle substrate cutting method of 
the present invention, the step (b-3) may include the step of: 
controlling the third bonded Substrate holding means Such 
that the third bonded substrate holding means, the first 
bonded substrate holding means and the first bonded sub 
strate pressing means move at a predetermined speed and the 
third controlling means for the holding means controls the 
fourth bonded substrate holding means such that the fourth 
bonded Substrate holding means, the second bonded Sub 
strate holding means and the second bonded Substrate press 
ing means move at the predetermined speed while the third 
bonded substrate holding means and the fourth bonded 
Substrate holding means oppose each other with the bonded 
substrate therebetween. 

0151. According to a brittle substrate cutting method of 
the present invention, the first bonded Substrate pressing 
means may move in the first direction along the second 
scribing line, the second bonded Substrate pressing means 
moves in the first direction along the first scribing line, and 
the brittle substrate cutting method may further include the 
use of a fifth bonded substrate holding means and a sixth 
bonded substrate holding means respectively for holding the 
brittle substrate in a direction opposite to the first direction 
from the first bonded Substrate pressing means and the 
second bonded substrate pressing means. 
0152 Abrittle substrate cutting method according to the 
present invention may include the step of controlling the 
second bonded substrate pressing means such that the sec 
ond bonded Substrate pressing means moves along the first 
scribing line and controlling the first bonded substrate 
pressing means such that the first bonded substrate pressing 
means moves along the scribing line while the first bonded 
Substrate holding means and the second bonded substrate 
pressing means oppose each other with the bonded substrate 
therebetween, the first scribing line forming means forms 
the first scribing line on the first surface of the bonded 
Substrate, the second bonded Substrate holding means and 
the first bonded Substrate pressing means oppose each other 
with the bonded substrate therebetween and the second 
scribing line forming means forms the second scribing line 
on the second surface of the bonded substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0153 FIG. 1 is a perspective view schematically showing 
a structure of a cutting apparatus 100 according to Embodi 
ment 1 of the present invention. 
0154 FIG. 2 is a front view showing a structure of a 
scribing unit 40 and a breaking unit 30. 

0155 FIG. 3 is a front view showing a structure of a 
pressing mechanism. 
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0156 FIG. 4 is a cross-section view showing a substrate 
holding roller. 

0157 FIG. 5 is a cross-section view showing a pressing 
mechanism. 

0158 FIG. 5A is a perspective view showing a pressing 
conveyor mechanism 32a, which is another example for a 
pressing roller mechanism 32. 
0159 FIG. 6 is a view showing a state in which the center 
portion of a laser beam/cooling water receiving section 35 
matches an optical axis of a laser beam irradiating optical 
system 43 and a nozzle section 42a of a cooling mechanism 
42 is moved to a cooling water spraying position located 
above by an air cylinder 42b for moving upward/downward. 

0.160 FIG. 7 is a view showing a state in which a 
breaking unit 30 and a scribing unit 40 oppose each other. 

0.161 FIG. 8 is a view showing a state in which flat side 
edge portions in the width direction on both sides of the 
substrate holding roller 45a with an outer circumferential 
surface thereof recessed in a V-shape are pressed upon both 
sides of the scribing line formed on the glass substrate 90. 
0162 FIG. 9 is a view showing another example for the 
cutting apparatus 100. 

0.163 FIG. 10 is a view schematically showing a break 
ing unit 30 and a scribing unit 40 according to Embodiment 
2 of the present invention. 
0.164 FIG. 11 is a view showing that a glass substrate 90 

is cut along a scribing line when a pressing roller 32a is 
sequentially pressed upon both side portions of the scribing 
line of the glass substrate 90 which is held by a substrate 
holding roller 45a. 
0.165 FIG. 12 is a perspective view showing a cutting 
apparatus according to Embodiment 3 of the present inven 
tion. 

0166 FIG. 13 is a front view showing a breaking unit 30 
and a scribing unit 40 included in the cutting apparatus 
according to Embodiment 3 of the present invention. 

0.167 FIG. 14 is a view showing a state in which an 
optical axis of a laser beam irradiating optical system 43 
matches a notch and the center portion of a laser beam/ 
cooling water receiving section 35 matches the optical axis 
of the laser beam irradiating optical system 43. 
0168 FIG. 15 is a front view showing a breaking unit 30 
and a scribing unit 40 provided in the cutting apparatus 
according to Embodiment 4 of the present invention. 
0.169 FIG. 16 is a view showing a state in which a 
pressing roller 32a and a substrate holding roller 45a oppose 
each other with a glass substrate 90 therebetween. 
0170 FIG. 17 is a front view showing a structure of a 
breaking unit 30 and a scribing unit 40 provided in a cutting 
apparatus according to Embodiment 5 of the present inven 
tion. 

0171 FIG. 18 is a view schematically showing a struc 
ture of a cutting apparatus according to Embodiment 7. 
0172 FIG. 19 is a view for illustrating an operation of the 
cutting apparatus according to Embodiment 7. 
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0173 FIG. 20 is a flow chart showing a procedure for 
cutting a Substrate according to a number of embodiments of 
the present invention. 
0174 FIG. 21 is a front view showing a structure of 
breaking units 30 and a scribing unit 40 provided in a cutting 
apparatus according to Embodiment 8 of the present inven 
tion. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0175. Hereinafter, embodiments of the present invention 
will be described in detail with reference to the drawings. 

EMBODIMENT 1 

0176) 
0177 FIG. 1 is a perspective view schematically showing 
a structure of a cutting apparatus 100 according to Embodi 
ment 1 of the present invention. 

1. Cutting Apparatus 

0178 The cutting apparatus 100 is, for example, used in 
order to cut a glass substrate 90 into a predetermined size. 
The glass substrate 90 is a brittle substructure which is used 
for a liquid crystal display panel. The cutting apparatus 100 
includes a base 18 and a pair of base Supporting mechanisms 
20 provided on the base 18. The glass substrate 90 to be cut 
is mounted on the pair of the base Supporting mechanisms 20 
in a horizontal state. The glass substrate 90 is supported 
between the pair of the substrate supporting mechanisms 20 
in a bridged State. 
0179 The cutting apparatus 100 further includes a Sup 
porting table 21 and a plurality of transporting rollers 22. 
The pair of Substrate Supporting mechanisms 20 includes the 
Supporting table 21 arranged on the base 18 in a horizontal 
state and the plurality of transporting rollers 22 rotatably 
arranged at the upper portion of the Supporting table 21. 
0180 For example, a plurality of adsorbing holes (not 
shown) is formed in at least one of the pair of the Supporting 
tables 21. An adsorbing means (e.g., a vacuum pump or 
adsorbing motor which is not shown) adsorbs the glass 
substrate 90 through the plurality of adsorbing holes. The 
glass substrate 90 is adsorbed onto the supporting table 21 
in this manner. Therefore, the glass substrate 90 is fixed on 
at least one of the pair of Supporting tables 21. 
0181. The plurality of transporting rollers 22 is arranged 
so as to be in plurality of columns (two columns in FIG. 1). 
The plurality of columns is parallel to each other. Each of the 
plurality of transporting rollers in each column is arranged 
with a predetermined distance therebetween. The plurality 
of transporting rollers 22 are moved upward and downward 
by an upward/downward means (not shown). The plurality 
of transporting rollers 22 are moved upward, so that upper 
portions of the plurality of transporting rollers are projected 
above an upper surface of the supporting table 21. When the 
upper portions of the plurality of transporting rollers 22 are 
projected above the upper Surface of the Supporting table 21, 
the plurality of transporting rollers 22 are rotated, so that the 
glass substrate 90 is horizontally transported from the Sup 
porting table 21 of one of the pair of the Substrate Supporting 
mechanisms 20 to the supporting table 21 of the other of the 
pair of the Substrate Supporting mechanisms 20. The plural 
ity of transporting rollers 22 are moved downward, so that 
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the upper portions of the plurality of transporting rollers 22 
are lowered below the upper surface of the supporting table 
21. 

0182. The cutting apparatus 100 further includes a break 
ing unit 30, a scribing unit 40, an upper guide rail 12, a lower 
guide rail 13, a pair of Supporting posts 11 and a pair of 
sliders. The breaking unit 30 and the scribing unit 40 are 
provided between the pair of Substrate Supporting mecha 
nisms 20 to be used for cutting the glass substrate 90. The 
breaking unit 30 and the scribing unit 40 are respectively 
slidably attached to the upper guide rail 12 and the lower 
guide rail 13. The structures of the breaking unit 30 and the 
scribing unit 40 will be described later in detail with 
reference to the accompanying drawings. 
0183 The upper guide rail 12 and the lower guide rail 13 
are arranged along an X direction orthogonal to a transport 
ing direction of the glass Substrate which is transported by 
the pair of Substrate Supporting mechanisms 20. Each end 
portion of the upper guide rail 12 is bridged in a horizontal 
state between upper portions of the pair of Supporting posts 
11 which are provided on the base 18 in a vertical state. Each 
end portion of the lower guide rail 13 is bridged in a 
horizontal state between lower portions of the pair of the 
Supporting posts 11. The breaking unit 30 and the scribing 
unit 40 respectively slide along the upper guide rail 12 and 
the lower guide rail 13 powered by a linear motor mecha 
nism, for example. 
0.184 Each of the pair of the supporting posts 11 is 
provided on an upper surface of the base 18. Each of the pair 
of the Supporting posts 11 is slidable along sliders 14 in a 
direction orthogonal to a longitudinal direction of the upper 
guide rail 12 and the lower guide rail 13. Each of the pair of 
the Supporting posts 11 is integrated with the upper guide rail 
12 and the lower guide rail 13. When each of the pair of 
Supporting posts 11 Supported by the sliders 14 slides, the 
upper guide rail 12 and the lower guide rail 11 integrally 
slide. 

0185. The cutting apparatus 100 further includes a driv 
ing section for linear interpolation. The driving section for 
linear interpolation is provided in a longitudinal direction 
below a center portion of the lower guide rail 13 arranged 
between lower portions of each of the pair of the supporting 
posts 11. The driving section for linear interpolation includes 
a ball screw 15 along a Y direction which is orthogonal to 
the longitudinal direction of the lower guide rail 13. The ball 
screw 15 rotates in forward and backward directions by a 
motor 16. In the ball screw 15, a ball nut (not shown) is 
attached to the center portion of the lower guide rail 13 in the 
longitudinal direction. The ball nut engages with the ball 
screw 15. When the ball screw 15 is rotated by the motor 16, 
a force along the transporting direction of the glass Substrate 
90 is applied to the lower guide rail 13. As a result, the pair 
of the supporting posts 11 supported to be slidably by the 
sliders 14 slides in the Y direction which is orthogonal to the 
longitudinal directions of the upper guide rail 12 and the 
lower guide rail 13. 
0186 The cutting apparatus 100 further includes a pair of 
positioning cameras 17. The pair of positioning cameras 17 
is provided in the vicinity of the upper guide rail 12 with an 
appropriate distance therebetween in the longitudinal direc 
tion of the upper guide rail 12. The pair of positioning 
cameras 17 captures an alignment mark provided on the 
glass substrate 90 when the glass substrate 90 is positioned. 
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0187 FIG. 2 is a front view showing a structure of the 
scribing unit 40 and the breaking unit 30. 
0188 Hereafter, the structure of the scribing unit 40 will 
be described in detail in reference to FIG. 2. 

0189 The scribing unit 40 includes a unit body 41, a 
cooling mechanism 42 for spraying a cooling medium 
upward and a laser beam irradiating optical system 43 
irradiating a laser beam upward. 
0190. The unit body 41 is attached to the lower guide rail 
13 so as to be slidable. The cooling mechanism 42 is 
provided approximately at a center portion of the unit body 
41. The laser beam irradiating optical system 43 is provided 
at one side of the cooling mechanism 42. 
0191 The laser beam irradiating optical system 43 irra 
diates a laser beam onto the glass substrate 90 supported by 
the pair of the Substrate Supporting mechanisms 20 in a 
bridged state. A notch forming cutter mechanism 44 is 
provided on the opposite side of the cooling mechanism 42 
with respect to the laser beam irradiating optical system 43. 
0192 The cooling mechanism 42 sprays the cooling 
medium (e.g., a cooling liquid) in the vicinity of the portions 
where the laser beam is irradiated such that the portions 
irradiated by the laser beam are cooled. The cooling mecha 
nism 42 includes a nozzle section 42a for spraying the 
cooling medium upward and an air cylinder 42b. The air 
cylinder 42b moves the nozzle section 42a between a 
spraying position and a waiting position. The spraying 
position is a position adjacent to the glass Substrates 90 
where the nozzle section 42a sprays the cooling medium. 
The waiting position is a position located at a distance below 
the glass substrate 90. 
0193 A cooling medium is not limited to a cooling liquid 
as long as the cooling medium cools portions irradiated by 
the laser beam. The cooling medium includes, for example, 
at least one of vapor and liquid. The vapor includes, for 
example, compressed air, helium and argon. The liquid 
includes, for example, water and liquefied helium. The 
cooling medium is, for example, a combination of these 
vapors and liquids. 

0194 Alaser beam is irradiated on the glass substrate 90. 
and the vicinity of the portions where the laser beam is 
irradiated is cooled such that a scribing line with a vertical 
crack generated therein is formed. Therefore, a stress dis 
tortion does not remain in an edge of a cut face. As a result, 
the cut face portion which is formed on the glass Substrate 
90 can be prevented from being chipped when the cut brittle 
substrate is transported to a different apparatus from the 
cutting apparatus 100, the different apparatus being used for 
a step Subsequent to cutting the glass Substrate 90. 
0.195 When the cooling medium is sprayed onto the glass 
substrate 90 by the cooling nozzle, a predetermined area of 
the glass substrate 90 is thoroughly cooled. 
0196. The notch forming cutter mechanism 44 forms a 
notch as a trigger for forming a vertical crack along a line to 
be scribed of the glass substrate 90, this notch being formed 
at a starting position of scribing for the glass Substrate 90. 
The notch forming cutter mechanism 44 includes an edge 
portion 44a, a bracket 44b and an air cylinder 44c for 
moving the edge portion 44a upward/downward. The edge 
portion 44a is arranged along a sliding direction of the 
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scribing unit 40. The edge portion 44a is attached to an 
upper edge portion of the bracket 44b with a ridge facing 
upward. The edge portion 44a is moved upward/downward 
by the air cylinder 44c for moving upward/downward pro 
vided in the unit body 41. 
0197). In scribing unit 40, a substrate holding roller 
mechanism 45, a first auxiliary roller mechanism 46 and a 
second auxiliary roller mechanism 47 are provided on the 
opposite side of the laser beam irradiating optical system 43 
with respect to the cooling mechanism 42. The first auxiliary 
roller mechanism 46 is provided between the substrate 
holding roller mechanism 45 and the cooling mechanism 42. 
The second auxiliary roller mechanism 47 is provided on the 
opposite side of the first auxiliary roller mechanism 46 with 
respect to the substrate holding roller mechanism 45. The 
substrate holding roller mechanism 45 and the second aux 
iliary roller mechanism 47 are attached to the unit body 41. 
0198 The substrate holding roller mechanism 45 
includes a roller holder, a substrate holding roller 45a and a 
head section 45b. The substrate holding roller mechanism 
45, for example, has a similar structure to that of a pressing 
roller mechanism 32 which will be described later. 

0199 The substrate holding roller 45a is attached to the 
roller holder as to be rotatable. An axis direction of the 
substrate holding roller 45a is a Y direction which is 
orthogonal to a sliding direction (X direction) of the scribing 
unit 40. The structure of the substrate holding roller 45a will 
be described in detail later with reference to the accompa 
nying drawings. The head section 45b is driven so as to 
move upward/downward by a motor (not shown). 
0200. The first auxiliary roller mechanism 46 includes a 

first auxiliary roller 46a and an air cylinder 46b for moving 
upward/downward. The first auxiliary roller 46a is rotatably 
attached to an upper end portion of the air cylinder 46b for 
moving upward/downward attached to the unit body 41. An 
axis direction of the first auxiliary roller 46a is a X direction 
which is orthogonal to a sliding direction (X direction) of the 
scribing unit 40. 

0201 The second auxiliary roller mechanism 47 includes 
a second auxiliary roller 47a and an air cylinder 47b for 
moving upward/downward. The second auxiliary roller 47a 
is rotatably attached to an upper edge portion of the air 
cylinder 47b for moving upward/downward. An axis direc 
tion of the second auxiliary roller 47a is a Y direction which 
is orthogonal to a sliding direction (X direction) of the 
scribing unit 40. The second auxiliary roller 47a is arranged 
adjacent to the substrate holding roller 45a. The first auxil 
iary roller 46a is arranged at a distance form the Substrate 
holding roller 45a which is further than the distance between 
the substrate holding roller 45a and the second auxiliary 
roller 47a. 

0202) Hereafter, the structure of the breaking unit 30 will 
be described in detail with reference to FIG. 2. 

0203 The breaking unit 30 is provided on the upper 
guide rail 12. The breaking unit 30 includes a breaking unit 
body 31, a pressing roller mechanism 32, a first auxiliary 
roller mechanism 33 on the pressing side and a second 
auxiliary roller mechanism 34 on the pressing side. 
0204 The breaking unit body 31 is slidable with respect 
to the upper guide rail 12. The pressing roller mechanism 32, 
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the first auxiliary roller mechanism 33 on the pressing side 
and the second auxiliary roller mechanism 34 on the press 
ing side are attached to the breaking unit body 31. The first 
auxiliary roller mechanism 33 on the pressing side is pro 
vided on a side of the pressing roller mechanism 32. The 
second auxiliary roller mechanism 34 on the pressing side is 
provided on an opposite side of the first auxiliary roller 
mechanism 33 on the pressing side with respect to the 
pressing roller mechanism 32. 
0205 When the pressing roller mechanism 32 moves to 
a position which opposes the Substrate holding roller mecha 
nism 45, the first auxiliary roller mechanism 33 on the 
pressing side is arranged at a position which opposes the 
second auxiliary roller mechanism 47 and the second aux 
iliary roller mechanism 34 on the pressing side is arranged 
at a position which opposes the first auxiliary roller mecha 
nism 46. The structure of the pressing roller mechanism 32 
will be described later in detail with reference to the accom 
panying drawings. 
0206. The first auxiliary roller mechanism 33 on the 
pressing side includes a first auxiliary roller 33a on the 
pressing side and an air cylinder 33b. The first auxiliary 
roller 33a on the pressing side is rotatably attached to a 
lower edge portion of the air cylinder 33b. The first auxiliary 
roller 33a on the pressing side opposes the second auxiliary 
roller 47a when the glass substrate 90 is broken. 
0207. The second auxiliary roller mechanism 34 on the 
pressing side includes a second auxiliary roller 34a on the 
pressing side and an air cylinder 34b. The second auxiliary 
roller 34a on the pressing side is rotatably attached to a 
lower edge portion of the air cylinder 34b. The second 
auxiliary roller 34a on the pressing side opposes the first 
auxiliary roller 46a when the glass substrate 90 is broken. 
0208. The breaking unit 30 further includes a laser beam/ 
cooling water receiving section 35. The laser beam/cooling 
water receiving section 35 receives a laser beam irradiated 
from a laser beam irradiating optical system 43 and cooling 
water sprayed from the cooling mechanism 42 on the 
opposite side of the first auxiliary roller mechanism 33 with 
respect to the pressing roller mechanism 32. 
0209. In Embodiment 1 of present invention, the break 
ing unit 30 is attached to the upper guide rail 12 so as to be 
slidable and the scribing unit 40 is attached to the lower 
guide rail 13 so as to be slidable. However, the structure of 
the cutting apparatus 100 is not limited to this. The breaking 
unit 30 may be attached to the lower guide rail 13 and the 
scribing unit 40 may be attached to the upper guide rail 12. 
0210. According to the brittle substrate cutting system 
(cutting apparatus 100) of the present invention, a pressing 
means (pressing mechanism) moves along the scribing line 
formed on the first surface of the brittle substrate while a first 
holding means (holding mechanism) holds a first Surface of 
the brittle substrate (glass substrate 90) and the pressing 
means presses a second surface of the brittle Substrate. 
Therefore, a pressing force is applied along the scribing line 
of the second surface of the brittle substrate, this second 
surface opposing the first surface of the brittle substrate on 
which the scribing line is formed. As a result, a bending 
moment is applied to the brittle substrate such that a vertical 
crack extending from the scribing line positively extends in 
the thickness direction of the substrate to out the brittle 
substrate. 
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0211 FIG. 3 is a front view showing a structure of the 
pressing mechanism. 
0212 FIG. 3(a) is a front view showing the pressing 
roller mechanism 32. 

0213 The pressing roller mechanism 32 includes a press 
ing roller 32a, an air cylinder 32b, a head section 32d, a 
sliding block 32e, a roller holder 32f a supporting axis 32g, 
a bearing 32h and a stopper 32k. 
0214) The sliding block 32e is rotatably attached to the 
head section 32d. An energizing force is applied to the 
sliding block 32e by the air cylinder 32b which is provided 
in the head section 32d. The roller holder 32f is attached to 
the sliding block 32e so as to be rotatable around the vertical 
axis bar the bearing 32h. 
0215. The roller holder 32f is projacted below the sliding 
block 32e. The supporting axis 32g is provided on a lower 
edge portion of the roller holder 32f in a horizontal state. 
0216) The pressing roller 32a is provided on the support 
ing axis 32g so as to be rotatable. The pressing roller 32a 
opposes the substrate holding roller 45a when the glass 
substrate 90 is broken. 

0217. The stopper 32k is provided in the head section 
32d. The stopper 32k detects a height of the head section 32d 
when the pressing roller contacts the glass substrate 90. The 
head section 32d is moved downward by a motor (not 
shown) of the pressing roller mechanism. When the pressing 
roller 32a contacts an upper surface of the glass substrate 90 
with a predetermined force, micro current is flowed between 
the stopper 32k and the sliding block. The stopper 32k 
detects a change from a state in which the sliding block 32e 
and the stopper 32k are in contact to a state in which the 
sliding block 32e and the stopper 32k are separated. The 
stopper 32k also functions as a stopper for a rotating 
operation of the sliding block 32e. 

0218. When the change in state is detected, the state in 
which the sliding block 32e and the stopper 32k are in 
contact to the state in which the sliding block 32e and the 
stopper 32k are separated, a position of the head section 32d 
in a Z direction is calculated by a controller. The controller 
drives a motor such that the motor moves the head section 
32d upward/downward. For example, a position (Zero point 
position) in a vertical direction (Z direction) of the head 
section 32d with respect to a surface of the glass substrate 90 
is calculated when the pressing roller 32a contacts the 

0219 glass substrate 90. An amount (distance) which 
the pressing roller 32a is pressed into the glass Sub 
strate is set based on the Zero point position. 

0220. The structure of the substrate holding roller mecha 
nism 45 is similar to that of the pressing roller mechanism 
32 except that the substrate holding roller mechanism 45 is 
inverted in a vertical direction. 

0221) When a pressing means (e.g., pressing roller 
mechanism 32) rolls along the scribing line, the pressing 
means is readily moved along the scribing line. 
0222. When a pressing means is a roller, the pressing 
means is readily moved along the scribing line. 
0223 FIG. 3(b) shows a pressing conveyor mechanism 
32', which is another example for the pressing mechanism 
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32. The pressing conveyor mechanism 32' includes a press 
ing conveyor 32a', an air cylinder 32b, a head section 32d, 
sliding block 32e, a conveyor holder 32f two supporting 
axes 32g, a bearing 32h and a stopper 32k The structure of 
the pressing conveyor mechanism 32' is the same as that of 
the pressing roller mechanism 32 except that the pressing 
conveyor 32 and the conveyor holder 32f" are included in the 
pressing conveyor mechanism 32' instead of the pressing 
roller 32a instead of the roller holder 32f. 
0224. In FIG.3(b), the same components as those in FIG. 
3(a) are denoted by the same reference numerals, and the 
description thereof will be omitted. 
0225. The pressing means readily rolls along the scribing 
line since a conveyor is used as a pressing means. 

0226 FIG. 3(c) shows a pressing bearing mechanism 
32", which is another example for the pressing roller mecha 
nism 32. 

0227. The pressing bearing mechanism 32" includes a 
pair of pressing bearings 32.x, an air cylinder 32b, a head 
section 32d, a sliding block 32e, a holder 32f", a supporting 
axis 32g", a bearing 32h and a stopper 32k. The structure of 
the pressing bearing mechanism 32" is the same as that of 
the pressing roller mechanism 32 except that the pressing 
means 32a" instead of the pressing roller 32a and the holder 
32f instead of the roller holder 32f are included in the 
pressing bearing mechanism 32". 

0228. In FIG.3(c), the same components as those in FIG. 
3(a) are denoted by the same reference numerals, and the 
description thereof will be omitted. 

0229. The pressing means readily rolls along the scribing 
line since a bearing is used as a pressing means. 

0230 FIG. 4 is a cross-section view of a holding mecha 
nism. 

0231 FIG. 4(a) is a cross-section view of a substrate 
holding roller 45a. 

0232 An outer circumferential surface of the substrate 
holding roller 45a is formed in a V-shape with the center 
portion in the width direction recessed except that side edge 
portions of both sides in the width direction are not recessed 
but flat. The dimension in the width direction of the substrate 
holding roller 45a is in a range of about 8 mm to about 24 
mm. The substrate holding roller 45a holds portions of both 
sides of the scribing line by bridging the scribing line, these 
portions being distant about 4 mm to 12 mm from the scribe 
line. 

0233. The substrate holding roller 45a is attached to the 
Supporting axis by the pair of the bearing 45d., this Support 
ing axis being arranged in a direction orthogonal to the 
sliding direction of the scribing unit 40. Each of inner 
circular portions of the pair of the bearings 45d is respec 
tively projected outside from each end face of the substrate 
holding roller 45a. As a result, the Supporting axis which is 
attached to the substrate holding roller 45a is readily detach 
able from the roller holder. 

0234. The substrate holding roller 45a is formed of 
polyacetals, polyurethane rubber (rubber hardness Hs 20° to 
90°), etc. 
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0235 FIG. 4(b) is a cross-section view of a first roller 
auxiliary roller 46a. 

0236 An outer circumferential surface of the first auxil 
iary roller 46a is formed flat. The first auxiliary roller 46a is 
attached to the Supporting axis by the pair of the bearings 
46d, this Supporting axis being arranged in a direction (Y 
direction) orthogonal to the sliding direction (X direction) of 
the scribing unit 40. The dimension in the width direction of 
the first auxiliary roller 46a is approximately the same as the 
dimension in the width direction of the substrate holding 
roller 45a. Each of inner circular portions of the pair of the 
bearings 46d is respectively projected outside from each end 
face of the first auxiliary roller 46a. As a result, the Sup 
porting axis is readily detachable from the roller holder. 
0237) The second auxiliary roller 47a, the first auxiliary 
roller on the pressing side 33a and the second auxiliary roller 
on the pressing side 34a, for example, also have the same 
structure as that of the first auxiliary roller 46a. 
0238. The first holding means (holding mechanism) 
moves (rolls) to sequentially cut the brittle substrate from 
one end face of the brittle substrate to the other end face of 
the brittle substrate while the first holding means and the 
pressing means (pressing mechanism) oppose to each other 
with brittle substrate therebetween. Therefore, the brittle 
Substrate is cut without forming a plurality of starting points 
of cutting. As a result, a cut face is formed without having 
unevenness on the brittle substrate. 

0239). In the case where a roller, a conveyor or a bearing 
is used as a first holding means (holding mechanism), the 
first holding means readily rolls along the scribing line. 

0240 FIG. 5 is a cross-section view of the pressing 
mechanism. 

0241 FIG. 5(a) is a cross-section view of the pressing 
roller 33a. 

0242. The center portion of the outer circumference sur 
face of the pressing roller 32a in the width direction is 
projected in an arc. An U-shaped groove section 45g is 
formed in the center portion of the outer circumference 
surface in the width direction. The dimension of the groove 
section 45g in the width direction is in a range of about 2 mm 
to 6 mm. The outer circumference Surface of the pressing 
roller 32a presses a portion which is about 1 mm to 3 mm 
distant from the scribing line. 

0243 In this manner, the groove section 45g is formed in 
the pressing roller 32a such that the pressing roller 32a does 
not contact with a line on the Surface on which the scribing 
line is not formed, this line opposing the scribing line. 

0244. The pressing roller 32a is rotatably attached to the 
supporting axis 32g (see FIG. 3) by one of the bearings 32x, 
this Supporting axis being arranged in a direction (Y direc 
tion) orthogonal to the sliding direction (X direction) of the 
breaking unit 30. Accordingly, the length of the pressing 
roller 32a in the width direction is about one half of that of 
the substrate holding roller 45a and respective auxiliary 
rollers 46a, 47a, 33a. The inner circular portions of the 
bearing 32x are also respectively protruded outside from 
each end face of the substrate holding roller 45a. Therefore, 
the supporting axis 32g is readily detachable from the roller 
holder 32f (see FIG. 3). 
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0245. The pressing roller 32a is formed of polyacetals, 
polyurethane rubber (rubber hardness Hs 20° to 900), etc. 
When the glass substrate 90 is cut, the pressing roller 32a 
opposes the Substrate holding roller 45a. In Such a case, the 
center line of the pressing roller 32a in the width direction 
matches the center line of the substrate holding roller 45a in 
the width direction. 

0246 The brittle substrate is expanded by the pressing 
roller 32a and the substrate holding roller such that areas on 
both sides of the scribing line formed on the substrate are 
separated from each other. Due to this, a vertical crack which 
is generated when the scribing line is formed is readily 
extended in the thickness direction of the brittle substrate. 

0247 FIG. 5(b) is a cross-section view of a pressing 
conveyor mechanism 32', which is another example for the 
pressing mechanism 32. 
0248. An outer circumferential surface of the pressing 
conveyor mechanism 32' is formed flat, which corresponds 
to the conveyor shown in FIG. 5A(b). The pair of the 
bearings 32x is supported within a conveyor holder by the 
two supporting axes 32g" (see FIG. 3(b)). The pressing 
conveyor 32a' is provided along the sliding direction (X 
direction) of the breaking unit 30 so as to be movable in a 
circle. 

0249 FIG. 5(c) is a cross-view of a pressing bearing 
mechanism 32", which is another example for the pressing 
mechanism 32. 

0250) The pressing bearing mechanism 32" includes a 
Supporting axis 32g" and a pressing means 32a". 
0251 The supporting axis 32g" is elastic. The supporting 
axis 32g" includes, for example, at least one of an engineer 
ing plastic and an engineering rubber. The outer diameters of 
the two side portions of the supporting axis 32g" are smaller 
than the outer diameter of the center portion of the support 
ing axis 32g". 
0252) The pressing means 32a" includes two pressing 
bearings 32x. Each of the two pressing bearings 32x is 
inserted by being pressed into each of both side portions of 
the Supporting axis 32g". 

0253) The supporting axis 32g" is elastic. Therefore, 
when both sides of the scribing line formed on the brittle 
Substrate is pressed by the pressing means 32a", the pressing 
bearing 32.x can expand the areas on both sides of the 
scribing line Such that areas on both sides of the scribing line 
formed on the brittle substrate are separated from each other. 
As a result, a vertical crack which is formed at the time when 
the scribing line is formed is readily extended in the thick 
ness direction of the brittle substrate. 

0254 The pressing bearing mechanism 32" can be used 
as the first holding means (holding mechanism). When the 
pressing bearing mechanism 32" is used as the first holding 
means (holding mechanism), the two pressing bearings 32x 
function as the two holding bearings 32x. When the distance 
between the pair of the holding bearings 32x is larger than 
the width of the pressing means, the brittle substrate is more 
readily cut since the pressing means goes under the holding 
means, so that the pressed portion bends. 
0255 FIG. 5A(a) shows a holding conveyor 45a'. The 
holding conveyor 45a functions as a conveyor for the first 
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holding means (holding mechanism). The holding conveyor 
45a' is provided so as to be movable in a circle along the 
sliding direction (X direction) of the scribing unit 40. In the 
holding conveyor 45a', the groove section 45g is formed 
such that the holding conveyor 45a' does not contact with 
the scribing line. 
0256 The holding conveyor 45a' can expand areas on 
both sides of the scribing line such that areas on both sides 
of the scribing line formed on the substrate are separated 
from each other. As a result, a vertical crack which is formed 
at the time when the scribing line is formed readily extends 
in the thickness direction of the brittle substrate. 

0257 FIG. 5A(b) is a perspective view showing a press 
ing conveyor mechanism 32", which is another example for 
the pressing mechanism 32. An outer circumference of the 
pressing conveyor mechanism 32' is formed flat. The press 
ing conveyor 32a' can be used as the holding conveyor 45a'. 
0258 FIG. 5A(c) is a perspective view showing a press 
ing conveyor mechanism 33a', which is another example for 
the pressing mechanism 32. The pressing conveyor mecha 
nism 32a' is provided so as to be movable in a circle along 
the sliding direction (X direction) of the scribing unit 40. 
The groove section 45g" is formed in the pressing conveyor 
mechanism 32a such that the pressing conveyor mechanism 
32a' does not contact with a line on the surface on which the 
scribing line is not formed, this line opposing the scribing 
line. 

0259. The pressing conveyor mechanism 32a' can expand 
areas on both sides of the scribing line such that areas on 
both sides of the scribing line formed on the substrate are 
separated from each other. As a result, a vertical crack which 
is formed at the time when the scribing line is formed readily 
extends in the thickness direction of the brittle substrate. 

0260. When the pressing conveyor 32a' shown in FIG. 
5A(c) is used as a pressing means, the holding conveyor 
mechanism 45a shown in FIG. 5A(a) is used as a first 
holding means, and the groove section 45g of the first 
holding means is wider than that of the pressing means, the 
brittle Substrate is more readily is cut since the pressing 
means goes under the first holding means to bend the pressed 
portion. 

0261 FIG. 9 is a perspective view schematically showing 
a structure, which is another example for the cutting appa 
ratus 100. 

0262. In a cutting apparatus 100' which is another 
example of the cutting apparatus 100, the breaking unit 30 
is attached to the lower guide rail 13 so as to be slidable and 
the scribing unit 40 is attached to the upper guide rail 12 so 
as to be slidable. 

0263. According to a brittle substrate cutting system 
(cutting apparatus 100 and cutting apparatus 100") of the 
present invention, a pressing force upon a second Surface of 
the brittle substrate is moved along the scribed line formed 
on a first surface of the brittle substrate while the first surface 
of the brittle substrate (glass substrate 90) is held, this 
second surface of the brittle substrate opposing the first 
surface of the brittle substrate. In this manner, while the 
pressing force is moved along the scribing line formed on 
the first surface of the brittle substrate, the pressing force is 
applied to the second surface of the brittle substrate, this 
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second surface opposing the first surface of the brittle 
Substrate. Therefore, a bending moment is applied to the 
brittle substrate such that a vertical crack extending from the 
scribing line extends in the thickness direction of the sub 
strate to cut the brittle substrate. 

0264. According to the cutting apparatus of the present 
invention, the glass substrate 90 on which the scribing line 
is formed is positively cut along the scribing line. Moreover, 
a working efficiency improves since the glass substrate 90 is 
cut immediately Subsequent to the formation of the scribing 
line. Furthermore, unnecessary force is not applied to a 
scribe line S which is not cut when the glass substrate 90 is 
cut. There is no possibility that chippings occur at the end 
face of the cut glass Substrate since the cut glass Substrates 
90 do not bend. 

0265 2. Substrate Cutting Method 
0266 FIG. 20 shows a procedure of cutting a substrate 
according to the embodiments of the present invention. 
0267. Hereafter, the procedure of cutting the glass sub 
strate 90 by the cutting apparatus 100 will be described in 
step by step. 
0268. The procedure of cutting the glass substrate 90 by 
the cutting apparatus 100 includes a scribing step and a 
breaking step. An initial setting step is performed as appro 
priate. 
0269 Step 501: The initial setting step is performed. The 

initial setting step is a step of setting an initial state for the 
substrate cutting apparatus 100 prior to the start of the 
scribing step. 
0270. When the initial setting step is completed, the 
process proceeds to Step 502. 
0271 Step 502: The scribing step is performed. The 
scribing step is a step of forming a scribing line on the glass 
substrate 90. The scribing step will be described later in 
detail. 

0272. When the scribing step is completed, the process 
proceeds to Step 503. 
0273 Step 503: The breaking step is performed. The 
breaking step is a step of breaking the glass Substrate 90, on 
which the scribing line is formed, along the scribing line. 
The breaking step will be described later in detail. 
0274. When the breaking step is completed, the process 
ends. 

0275 2-1. Initial Setting Step and Scribing Step 
0276. Hereafter, the initial setting step (Step 501) and the 
scribing step (Step 502) according to an embodiment of the 
present invention will be described. 
0277. A glass substrate 90 is transported onto a support 
ing table 21 included in one of a pair of Substrate Supporting 
mechanisms 20. A plurality of transporting rollers 22 moves 
upward, so that the glass substrate 90 is supported by the 
plurality of transporting rollers 22. When the plurality of 
transporting rollers 22 rotate, the glass substrate 90 moves 
toward the other supporting table 21 of the pair of the 
Substrate Supporting mechanisms 20. 
0278 Next, the glass substrate 90 is transported so as to 
be bridged between the pair of the substrate supporting 
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mechanisms 20. When a predetermined cutting line of the 
glass substrate 90 is positioned in the vicinity of the scribing 
line formed by the scribing unit 40 between the pair of the 
Substrate Supporting mechanisms 20, the plurality of trans 
porting rollers 22 moves downward. The glass substrate 90 
is adsorbed by a plurality of adsorbing holes formed in the 
pair of the Substrate Supporting mechanisms 20, thereby the 
glass substrate 90 being fixed on the pair of the supporting 
tables 21. 

0279 An inclination with respect to an X direction of the 
glass Substrate 90, a starting position of Scribing and a 
finishing position of scribing on the glass Substrate are 
calculated based on images of a pair of alignment marks and 
a glass size of the glass Substrate 90, a position data of the 
pair of the alignment marks, etc., the images of the pair of 
the alignment marks formed on the glass substrate 90 being 
captured by the positioning cameras 17. 
0280 Next, the breaking unit 30 is slid from a waiting 
position of one edge portion (+X side) of the upper guide rail 
12 to a side edge of -X side of the glass substrate 90, so that 
the pressing roller 32a opposes the starting position of 
scribing for the glass substrate 90 (see FIG. 2). The scribing 
unit 40 is slid from a waiting position of one edge portion 
(+X side) of the lower guide rail 13 to a side edge of -X side 
of the glass substrate 90. The notch forming cutter mecha 
nism 44 is positioned at a side of the starting position of 
scribing for the glass substrate 90. 
0281 Next, the pressing roller 32a is moved downward 
by a motor (not shown) for moving upward/downward 
included in the pressing roller mechanism. While the press 
ing roller32a is pressed against an upper Surface of the glass 
substrate 90, the notch forming cutter mechanism 44 is 
moved upward by the air cylinder 44b for moving upward/ 
downward. 

0282 Next, the breaking unit 30 and the scribing unit 40 
are slid a predetermined distance in the scribing direction 
(+X direction) in Synchronization in order to form a notch at 
the starting position of scribing for the glass substrate 90. 
this notch being formed by the edge portion 44a included in 
the notch forming cutter mechanism 44. As a result, the 
notch is formed at the starting position of scribing for the 
glass substrate 90 which is held by the pressing roller 32a, 
this notch being formed by the edge portion 44a of the notch 
forming cutter mechanism 44. 
0283) Next, when the notch with a predetermined length 

is formed at the starting position of Scribing on a lower 
surface of the glass substrate 90, the pressing roller mecha 
nism 33 is moved upward and the cutting mechanism 44 for 
making a notch is moved downward. 
0284. Next, the breaking unit 30 is slid a predetermined 
distance in the scribing direction (+X direction), so that the 
center portion of the laser beam/cooling water receiving 
section 35 matches an optical axis of the laser beam irradi 
ating optical system 43. The nozzle section 42a of the 
cooling mechanism 42 is moved to a cooling water spraying 
position located above by the air cylinder 42b for moving 
upward/downward. 

0285 FIG. 6 shows a state in which the center portion of 
the laser beam/cooling water receiving section 35 matches 
the optical axis of the laser beam irradiating optical system 
43 and the nozzle section 42a of the cooling mechanism 42 
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is moved to a cooling water spraying position located above 
by an air cylinder 42b for moving upward/downward. 
0286 Next, the breaking unit 30 and the scribing unit 40 
are slid in the scribing direction (+X direction) in Synchro 
nization and the cooling water from the nozzle section 42a 
is sprayed upward. Furthermore, a laser beam from the laser 
beam irradiating optical system 43 is irradiated upward. 
While the laser beam is irradiated along a line to be cut (line 
to be scribed) of the glass substrate 90, the vicinity of the 
portion where the laser beam is irradiated is cooled by the 
cooling water. Therefore, a vertical crack is continuously 
formed along a position to be cut of the glass substrate 90 
from the notch provided at the starting position of scribing 
for the glass substrate 90. 
0287. The driving section for linear interpolation is 
driven in order that the laser beam irradiated from the laser 
beam irradiating optical system 43 is irradiated along the 
line to be cut of the glass substrate 90. In other words, in 
order to address the inclination of the glass substrate 90. 
while the breaking unit 30 and the scribing unit 40 are slid, 
the upper guide rail 12 and the lower guide rail 13 are side 
in a direction (Y direction) which is orthogonal to the sliding 
direction. Thereafter, the laser beam is irradiated along the 
line to be cut of the glass substrate 90. 
0288 When the breaking unit 30 and the scribing unit 40 
are slid from one side edge to the other side edge of the glass 
substrate 90, a continuous vertical crack is formed along the 
line to be cut (line to be scribed) of the glass substrate 90, 
thereby a scribing line form one side edge to the other side 
edge of the glass substrate 90 being formed. 
0289. Up to this point, the initial setting step (Step 501) 
and the scribing step (Step 502) according to Embodiment 1 
of the present invention have been described. 
0290) 2-2. Breaking Step 
0291. A breaking step is, for example, performed on the 
glass substrate 90 on which the scribing line is formed at the 
scribing step. 
0292 Hereafter, the breaking step (Step 503) according 
to Embodiment 1 of the present invention will be described 
in detail. 

0293 When the scribing line is formed on the glass 
substrate 90, the laser beam irradiated from the laser beam 
irradiating optical system 43 is stopped and the cooling 
water spraying from the cooling mechanism 42 is also 
stopped. The nozzle section 42a is returned to the waiting 
position located below. 
0294 Next, the breaking unit 30 on the upper side is slid 
in an opposite direction (-X direction) to the scribing 
direction, so that the pressing roller 32a opposes an edge 
portion of the formed scribing line on-X side. The scribing 
unit 40 on the lower side is slid such that the substrate 
holding roller 45a opposes the edge portion of the scribing 
line on -X side. 

0295 FIG. 7 shows a state in which the breaking unit 30 
and the scribing unit 40 oppose each other. 
0296) Next, while the first auxiliary roller 46a is moved 
upward by the air cylinder 46b for moving upward/down 
ward, the second auxiliary roller 47a is moved upward by 
the air cylinder 47b for moving upward/downward. The 

Mar. 8, 2007 

second auxiliary roller 47a contacts a lower surface of the 
glass substrate 90. Furthermore, when the substrate holding 
roller 45a is moved upward by the motor (not shown) for 
moving the head section 45b upward/downward, the sub 
strate holding roller 45a contacts the lower surface of the 
glass substrate 90 with a predetermined pressure. 

0297 Next, the first auxiliary roller 33a on the pressing 
side moves downward to contact an upper Surface portion of 
the glass Substrate 90, this upper Surface portion opposing 
the position which the second auxiliary roller 47a contacts. 
The pressing roller 32a is moved downward by the motor 
(not shown) for moving the head section 32d upward/ 
downward to be contacted upon the upper Surface portion of 
the glass substrate 90 with a predetermined pressure, this 
upper Surface portion opposing the Substrate holding roller 
45a. 

0298. Furthermore, the second auxiliary roller 34a on the 
pressing side moves downward after moving to the vicinity 
of the end face portion of the glass substrate 90 on-X side. 
Thereafter, the second auxiliary roller 34a on the pressing 
side contacts the upper Surface portion of the glass Substrate 
90 which corresponds to the position the first auxiliary roller 
46a contacts. 

0299 FIG. 8 show a state in which the pressing roller32a 
with an outer circumferential surface thereof recessed in a 
V-shape and flat side edge portions on both sides of the 
substrate holding roller 45a in the width direction are 
pressed upon both sides of the scribing line formed on the 
glass substrate 90. 
0300. The center portion of the U-shaped groove section 
45g of the substrate holding roller 45a opposes the scribing 
line S formed on the glass substrate 90, this U-shaped 
groove section 45g being formed in the center portion of the 
substrate holding roller 45a in the width direction. The 
groove section 45g formed in the substrate holding roller 
45a is formed such that the substrate holding roller 45a does 
not contact with the scribing line S. The groove section 
formed in the pressing roller 32a is formed such that the 
pressing roller 32a does not contact with the line opposing 
the scribing line S. 
0301 The pressing roller 32a is pressed upon the upper 
surface portion of the glass substrate 90 which is adjacent to 
the scribing line S, not upon the lower surface portion of the 
glass substrate 90 which is held by side edge portions of both 
sides of the substrate holding roller 45a since the dimension 
of the pressing roller 32a in the width direction is smaller 
than that of the substrate holding roller 45a (e.g., the 
dimension of the pressing roller 32a is about one half of that 
of the substrate holding roller 45a). The pressing roller 32a 
is, for example, set so as to reach the position of equal to or 
more than 0.3 mm from the upper surface of the glass 
substrate 90. Accordingly, the glass substrate 90 is bent so as 
to project downward with the scribing line at the center. The 
vertical crack at the edge portion of the scribing line S on-X 
side extends in the thickness direction of the glass Substrate 
90 to reach the upper surface of the glass substrate 90, this 
vertical crack being formed on the lower Surface of the glass 
substrate 90. As a result, the glass substrate 90 is broken. 
0302) In this manner, when a groove section is formed in 
the pressing roller 32a such that the pressing roller 32a does 
not contact with the line on the second Surface of the glass 
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substrate 90, this line opposing the scribing line S, the 
pressing roller 32a presses upon both sides of the line on the 
second surface of the glass substrate 90 so as not to contact 
the line, on the second surface of the brittle substrate, 
opposing the scribing line when the glass Substrate 90 is cut 
along the scribing line. Therefore, occurrence of chippings 
at the cut face portion is prevented during the cutting 
process. 

0303 A groove section is formed in the substrate holding 
roller 45a so as not contact the scribing line. Therefore, 
when the glass substrate 90 is cut along the scribing line, the 
substrate holding roller 45a can hold both sides of the 
scribing line so as not to contact the scribing line. Therefore, 
occurrence of chippings at the cut face portion is prevented 
during the cutting process. 
0304. When the width of the groove section formed in the 
substrate holding roller 45a is larger than that of the pressing 
roller 32a, the glass substrate 90 is positively cut along the 
scribing line since a portion of the pressing roller 32a goes 
under the groove section of the substrate holding roller 45a, 
thereby the glass substrate 90 likely to bend. 
0305) Next, when breaking of the glass substrate 90 is 
started along the scribing line at the position of edge portion 
of the scribing line on -X side, the pressing roller 32a is 
slightly moved upward. As a result, the amount to which the 
pressing roller 32a presses into the glass substrate 90 
slightly decreases. In this case, the pressing roller 32a is set 
so as to reach the position of equal to or less than 0.3 mm 
from the upper surface of the glass substrate 90. 
0306 Next, the breaking unit 30 and the scribing unit 40 
are slid in the scribing direction (+X direction) in Synchro 
nization. As a result, the pressing roller 32a is pressed 
against the both side portions of the scribing line 9, which 
is held by the substrate holding roller 45a, so that the 
substrate holding roller 45a and the pressing roller 32a 
respectively rolls on the upper surface and the lower surface 
of the glass substrate 90 to continuously break the glass 
substrate 90 along the scribing line S from the position of the 
edge portion of the scribing line S on -X side. 
0307 The first auxiliary roller 33a on the pressing side 
and the second auxiliary roller 47a positioned ahead of the 
pressing roller 32a in the sliding direction hold the area 
ahead of the scribing line to be cut by pressing from both 
directions. Therefore, when the glass substrate 90 is broken 
along the scribing line by the pressing force of the pressing 
roller32a, occurrence of chippings, fractures, etc., which are 
the cause for a product defect after the glass Substrate is cut, 
is prevented. An unnecessary force generated within the 
glass substrate 90 being bent is prevented from affecting on 
the portion being broken. 
0308 The glass substrate 90 which is cut along the 
scribing line S while being broken is held by the first 
auxiliary roller 46a and the second auxiliary roller 34a on 
the pressing side which are arranged at a predetermined 
distance from the substrate holding roller 45a. Therefore, 
bending of the cut glass substrate 90 is prevented. Since an 
unnecessary force does not work on the portion being 
broken, there is not possibility that chippings, fractures, etc., 
which are the cause for a product defect after the glass 
substrate 90 is cut, occurs. 
0309. In this manner, when the breaking unit 30 and the 
scribing unit 40 are slid in the scribing direction (+X 
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direction) and reach the side edge of the glass substrate 90 
on +X side, the glass substrate 90 is cut along the entire 
scribing line S. 
0310 Next, the second auxiliary roller 47a is moved 
downward, the substrate holding roller 45a is moved down 
ward, and then the first auxiliary roller 46a is moved 
downward, so that all of the rollers are separated from the 
lower surface of the glass substrate 90. The first auxiliary 
roller 33a on the pressing side is moved upward, the 
pressing roller 32a and the second auxiliary roller 34a on the 
pressing side are moved upward, so that all of the rollers are 
separated from the glass substrate 90. 
0311 Next, the breaking unit 30 and the scribing unit 40 
are respectively slid to move to the waiting position of the 
edge portions of the upper guide rail 12 and the lower guide 
rail 13. 

0312 Up to this point, the breaking step (Step 503) 
according to the embodiment of the present invention has 
been described in detail. 

0313 According to the cutting method of the present 
invention, the glass substrate 90 on which the scribing line 
is formed is positively cut along the scribing line. Moreover, 
a working efficiency improves since the glass substrate 90 is 
cut immediately Subsequent to the formation of the scribing 
line. Furthermore, unnecessary force is not applied to the 
uncut scribe line S when the glass substrate 90 is cut. There 
is no possibility that chippings occur at the end face of the 
cut glass Substrate since the out glass Substrate 90 does not 
bend. 

EMBODIMENT 2 

0314 FIG. 10 is a view schematically showing a break 
ing unit 30 and a scribing unit 40 according to Embodiment 
2 of the present invention. 
0315. In Embodiment 2 of the present invention, a laser 
beam irradiating optical system 43 and a cooling mechanism 
42 which are arranged in Embodiment 1 of the present 
invention are not provided in the scribing unit 40. A scribing 
cutter mechanism 48 is provided instead of the notch form 
ing cutter mechanism 44. 
0316. In the scribing cutter mechanism 48, a cutter wheel 
tip 48a is rotatably provided at upper end portion of a cutter 
head 48b, which is movable upward/downward, attached to 
the scribing unit body 41. As a cutter wheel tip 48a, a wheel 
cutter in which recessed portions are provided on an outer 
circumference ridge with, a predetermined distance is pref 
erably used, wherein the wheel cutter is disclosed in Japa 
nese Laid-Open Publication No. 09-188534. However, a 
normal cutter wheel tip may be used. 
0317. Instead of the cutter wheel tip 48a, a cutter wheel 
can be used in which a pressing farce (load), applied to a 
cutter by applying a vibrating force involved with a Sur 
rounding elasticity of an oscillating actuator, periodically 
changes, this cutter being pressed upon a Surface of a brittle 
material Substrate thereby, pinpoint shock being applied to 
the brittle material substrate. One example is disclosed in 
Japanese patent No. 2954566. Accordingly, the example is 
not described in detail herein. 

0318. The cutter head 48b moves upward/downward by a 
ball screw mechanism having a motor 48m. 
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0319. In the case where a cutter is used as a scribing ling 
forming means, a scribing line is stably formed due to a wide 
selection for conditions of forming a scribing line. In the 
case where a disk-shaped cutter wheel tip is used as a cutter 
and edge portions are formed in an outer circumferential 
edge of the cutter wheel tip, a scribing line is formed while 
the cutter wheel tip is pressed and rotated on the brittle 
Substrate. Therefore, a speed (scribing forming speed) of 
forming a scribing line is improved. 
0320 In the case where a plurality of recessed portions 
are formed in ridge-shaped sections of the edge portions 
with a predetermined distance, a plurality of protrusions are 
formed at positional location except where the plurality of 
recessed portions are formed. When a scribing line is 
formed, the plurality of protrusions applies a pinpoint shock 
upon a first surface of the brittle substrate. Therefore, a 
vertical crack which extends up to about 90% of the thick 
ness of the brittle substrate is formed. As a result, the brittle 
Substrate is positively cut after the breaking step. 
0321) In the case where a cutter is movable separately 
from a pressing means, a brittle Substrate on which a 
scribing line is formed is cut when the pressing means 
follows the cutter at the time the scribing line is formed. 
While the scribing line is formed on the first surface of the 
brittle substrate, a second surface of the brittle substrate is 
pressed by the pressing means. Therefore, the scribing step 
and the breaking step are approximately simultaneously 
performed. Accordingly, time for a cutting step is reduced. 
0322 Similar to the scribing unit 40 of the cutting 
apparatus according to Embodiment 1, in the scribing unit 
body 41 according to Embodiment 2, a first auxiliary roller 
mechanism 46 is provided adjacent to a cutter mechanism 48 
for scribing, and a Substrate holding roller mechanism 45 
and a second auxiliary roller mechanism 47 are provided 
adjacent to the first auxiliary roller mechanism 46. In the 
cutting apparatus according to Embodiment 2 of the present 
invention, the substrate holding roller mechanism 45 is 
moved upward/downward by the ball screw mechanism 
having the motor 45m. The other structures for the scribing 
unit body 41 are essentially the same as those for the 
previously-described scribing unit 40. 
0323 Similar to the breaking unit 30 of the cutting 
apparatus according to Embodiment 1, in the breaking unit 
30 according to Embodiment 2, a pressing roller mechanism 
32, a first auxiliary roller mechanism 33 on the pressing side 
and a second auxiliary roller mechanism 34 on the pressing 
side are provided in a breaking unit body 31. The pressing 
roller mechanism 32 is moved upward/downward by a ball 
screw mechanism having a motor 32m. The structures of the 
breaking unit 30 according to Embodiment 2 are essentially 
same as those for the breaking unit 30 according to Embodi 
ment 1. 

0324. In the cutting apparatus having the breaking unit 30 
and the scribing unit 40 with Such structures according to 
Embodiment 2 of the present invention, while the cutter 
wheel tip 48a is positioned at a side edge of a starting 
position (on +X side of a glass substrate 90) of forming a 
scribing line, the pressing roller 32a is positioned so as to 
oppose the cutter wheel tip 48a. The breaking unit 30 and the 
scribing unit 40 are slid in Synchronization in the scribing 
direction (-X direction), and thereafter, the cutter wheel tip 
48a is pressed and rotated along a line to be cut (line to be 

Mar. 8, 2007 

scribed) of the glass substrate 90. Thereby, the scribing line 
is formed along the line to be cut (line to be scribed). 
0325 When the scribing line is formed on the glass 
substrate 90, the breaking unit 30 and scribing unit 40 are 
slid in Synchronization in a direction (+X direction) opposite 
to the scribing direction by the cutter wheel tip 48a. 
0326 FIG. 11 shows that the glass substrate 90 is cut 
along the scribing line when the pressing roller 32a is 
sequentially pressed upon both side portions of the scribing 
line of the glass substrate 90 which is held by the substrate 
holding roller 45a. 
0327. The second auxiliary roller mechanism 47 moves 
on a surface of the glass substrate 90 along the scribing line 
while holding the glass substrate 90 and the first auxiliary 
roller mechanism 33 on the pressing side moves on a surface 
of the glass substrate 90 along the scribing line while 
holding the glass substrate 90. 
0328. The holding means is moved along the scribing line 
while holding the uncut portions of the area on which the 
scribing line is formed, thereby preventing an unnecessary 
force being applied to the areas which are being pressed by 
the pressing means. As a result, chippings at the cut face 
portion formed on the glass substrate 90 can be prevented. 
0329. Since the substrate holding roller mechanism 45. 
the second auxiliary roller mechanism 47, the first auxiliary 
roller mechanism 46 and the pressing means move at the 
same speed, the glass substrate 90 is firmly held by the 
second auxiliary roller mechanism 47 and the first auxiliary 
roller mechanism 46. 

0330. The first auxiliary roller mechanism 46 is moved 
on a surface of the glass substrate 90 along the scribing line 
while holding the cut portions of the area on which the 
scribing line is formed, and the first holding means is moved 
along the scribing line while the second auxiliary roller 
mechanism 34 on the pressing side holds the glass Substrate 
90, thereby preventing an unnecessary force being applied to 
the areas which are being pressing by the Substrate holding 
roller mechanism 45. As a result, chippings at the cut face 
portion formed on the brittle substrate can be prevented. 

EMBODIMENT 3 

0331 FIG. 12 is a perspective view showing a cutting 
apparatus according to Embodiment 3 of the present inven 
tion. 

0332 FIG. 13 is a front view showing a breaking unit 30 
and a scribing unit 40 included in the cutting apparatus 
according to Embodiment 3 of the present invention. 
0333. The breaking unit 30 included in the cutting appa 
ratus according to Embodiment 3 of the present invention 
includes a first upper unit 30a and a second upper unit 30b. 
The first upper unit 30a includes the pressing roller mecha 
nism 32, the first auxiliary roller mechanism 33 on the 
pressing side and the second auxiliary roller mechanism 34 
on the pressing side of the breaking unit 30 according to 
Embodiment 1. The second upper unit 30b includes a laser 
beam/cooling water receiving section 35. Since the laser 
beam/cooling water receiving section 35 prevents diffusion 
of at least one of a laser beam and a cooling medium, thereby 
improving the safety of the cutting apparatus 100. The first 
upper unit 30a and the second upper unit 30b are respec 
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tively separately slid along the upper guide rail 12 powered 
by a linear motor mechanism. 
0334 The scribing unit 40 included in the cutting appa 
ratus according to Embodiment 3 of the present invention 
includes a first lower unit 4.0a and a second lower unit 40b. 
The first lower unit 4.0a integrally includes a first auxiliary 
roller mechanism 46, a Substrate holding roller mechanism 
45 and a second auxiliary roller mechanism 47 of the 
scribing unit 40 according to Embodiment 1. The second 
lower unit 40b integrally includes a notch forming cutter 
mechanism 44 and a laser beam irradiating optical system 43 
and a cooling mechanism 42. The first lower unit 4.0a and the 
second lower unit 40b are respectively separately slid along 
the lower guide rail 13 powered by a linear motor mecha 
1S. 

0335) In this manner, according to the breaking unit 30 
and the scribing unit 40 of the cutting apparatus according 
to Embodiment 3 of the present invention, an apparatus 
operation (operation for the scribing step and operation for 
breaking step) according to processing conditions for vari 
ous brittle material substrates can be selected. 

0336. The other structures for Embodiment 3 are same as 
those for to Embodiment 1. 

0337. In the cutting apparatus according to Embodiment 
3, when a scribing line is formed on the glass substrate 90. 
similar to Embodiment 1, the first upper unit 30a and the 
second lower unit 40b are slid from the respective waiting 
positions and moved to the side edge portion of the glass 
substrate 90 on -X side, so that the pressing roller 32a 
opposes the edge portion of the glass substrate 90 and the 
notch forming cutter mechanism 44 is positioned at a side of 
a starting position of forming a scribing line, which is at the 
edge portion of the glass substrate 90 on -X side. 

0338 Next, the pressing roller mechanism 32 moves 
downward and the pressing roller 32a, contacts an upper 
surface of the glass substrate 90 with a predetermined 
pressure. The notch forming cutter mechanism 44 is moved 
upward by an air cylinder 44c for moving upward/down 
ward. Next, the first upper unit 30a and the second lower 
unit 40b are slid a predetermined distance in the scribing 
direction (+X direction) in order that a notch is formed at the 
starting position of forming a scribing line for the glass 
Substrate by an edge portion 44a of the notch forming cutter 
mechanism 44. As a result, the notch is formed at the starting 
position of scribing for the glass substrate 90 by the edge 
portion 44a of the notch forming cutter mechanism 44. 
0339 When the notch is formed with a predetermined 
length at the starting position of forming a scribing line, then 
the notch forming cutter mechanism 44 of the second lower 
unit 40b moves downward. 

0340 Next, the second lower unit 40b is slid and posi 
tioned so as that an optical axis of the laser beam irradiating 
optical system 43 matches the notch. After the first upper 
unit 30a is slid to the waiting position, the second upper unit 
30b is slid from the waiting position such that the center 
portion of the laser beam/cooling water receiving section 35 
in the sliding direction match the optical axis of the laser 
beam irradiating optical system 43. 

0341 In the case where the cooling nozzle is movable 
along the scribing line, the cooling nozzle is moved along 
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the scribing line. Therefore, a scribing condition can be set 
according to the material of the brittle substrate. 
0342. A notch is positively formed at the starting position 
of forming a scribing line on the glass substrate 90 by the 
notch forming cutter mechanism. In the case where the notch 
forming cutter mechanism is integrally movable with the 
laser beam irradiating means and the cooling means, the 
notch formed at the starting position of forming a scribing 
line, and a laser beam irradiating area and a cooling area are 
co-aligned. Therefore, the scribing line is accurately formed 
along the line on which a scribing line is to be formed. 
0343 FIG. 13 shows a state in which the optical axis of 
the laser beam irradiating optical system 43 matches the 
notch, and the center portion of the laser beam/cooling water 
receiving section 35 in the sliding direction matches the 
optical axis of the laser beam irradiating optical system 43. 
0344) Next, the second upper unit 30b and the second 
lower unit 40b are moved in synchronization in the scribing 
direction (+X direction), so that the scribing line is formed 
by the irradiation of the laser beam and the spraying of the 
cooling water. 
0345) Next, while the first upper unit 30b and the second 
lower unit 40b are slid to the waiting position which is at a 
side of the starting position of forming a scribing line, the 
first upper unit 30a and the first lower unit 4.0a are slid in the 
same direction. At the starting position of forming a scribing 
line, while the pressing roller 32a is pressed against both 
sides of the scribing line, the substrate holding roller 45a is 
pressed against the lower surface of the glass substrate 90. 
0346 Next, when only the second upper unit 30a and the 

first lower unit 4.0a are slid in synchronization in the same 
direction (+X direction) as the scribing direction, the glass 
substrate 90 is broken along the scribing line by a pressing 
force applied by the pressing roller 32a of the first upper unit 
30a and the substrate holding roller 45a of the first lower 
unit 4.0a similar to that of the above-described Embodiment 
1 as shown in FIG. 14. 

EMBODIMENT 4 

0347 FIG. 15 is a front view showing a structure of a 
breaking unit 30 and a scribing unit 40 provided in the 
cutting apparatus according to Embodiment 4 of the present 
invention. 

0348 The scribing unit 40 in the cutting apparatus 
according to Embodiment 4 includes a first lower unit 40a 
and a second lower unit 40b. The first lower unit 40a 
includes 

0349 a first auxiliary roller mechanism 46, a substrate 
holding roller mechanism 45 and a second auxiliary 
roller mechanism 47 of the scribing unit 40 according 
to Embodiment 2. The second lower unit 40b includes 
a scribing cutter mechanism 48 which is separated from 
the first lower unit 40a. 

0350. The first lower unit 4.0a and the second lower unit 
40b are respectively separately slid along a lower guide rail 
13 by powered by a linear motor mechanism. 
0351. In this manner, according to the cutting apparatus 
of Embodiment 4 of the present invention, an apparatus 
operation (operation for the scribing step and operation for 
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breaking step) according to processing conditions for vari 
ous brittle material substrates can be selected. 

0352) The other structures for Embodiment 4 are the 
same as those for to Embodiment 2. 

0353. In the cutting apparatus according to Embodiment 
4, when the scribing line is formed on the glass substrate 90. 
first, the second lower unit 40b is slid from the waiting 
position which is at one edge portion of the lower guide rail 
13 to the starting position of forming a scribing line which 
is at a side edge of the glass substrate 90 on +X direction, 
so that a cutter wheel tip 48a of the scribing cutter mecha 
nism 48 opposes the starting position of forming a scribing 
line. A breaking unit 30 is slid as well, so that the pressing 
roller 32a of the breaking unit 30 is positioned so as to 
oppose the cutter wheel tip 48a (see FIG. 15). 
0354) Next, when the breaking unit 30 and the scribing 
unit 40 are slid in Synchronization in the scribing direction 
(-X direction), the pressing roller and the cutter wheel tip 
48a are respectively pressed against an upper Surface and a 
lower Surface of the glass Substrate along a line to be cut 
(line to be scribed). Thereby, a scribing line is formed on the 
glass substrate 90 along the line to be cut (line to be scribed). 
0355 Next, the second lower unit 40b is slid to the same 
direction (-X direction) as the sliding direction so as to be 
positioned at the waiting position, which is at a side of the 
glass substrate 90. 
0356) Next, the first lower unit 4.0a is slid below the 
pressing roller 32a, of the breaking unit 30 positioned at an 
end face position of the scribing line, so that the pressing 
roller 32a and the substrate holding roller 45a oppose each 
other with the glass substrate 90 therebetween. 
0357 FIG. 16 shows a state in which the pressing roller 
32a and substrate holding roller 45a oppose each other with 
the glass substrate 90 therebetween. 
0358 Next, while the pressing roller 32a and the sub 
strate holding roller 45a contact the glass substrate 90, a first 
auxiliary roller 33a on the pressing side and a second 
auxiliary roller 47a respectively contact the glass substrate 
90, and the first auxiliary roller 46a moves upward. The 
breaking unit 30 and the first lower unit 4.0a are slid in 
synchronization in the opposite direction (+X direction) to 
the scribing direction by the cutter wheel tip 48a. 
0359 The second auxiliary roller 34a on the pressing side 
moves downward and contacts the glass substrate 90 after 
moving to the vicinity of an end face portion of the glass 
substrate 90 on -X side. 

0360 According to the cutting apparatus corresponding 
to Embodiment 4 of the present invention, when the break 
ing unit 30 and the first lower unit 4.0a are slid along the 
entire scribing line, the pressing roller 32a is sequentially 
pressed and rotated upon both side portions of the scribing 
line of the glass substrate 90 which is held by the substrate 
holding roller 45a, so that the glass substrate 90 is cut along 
the scribing line. 

EMBODIMENT 5 

0361 FIG. 17 is a front view showing a structure of a 
breaking unit 30 and a scribing unit 40 provided in a cutting 
apparatus according to Embodiment 5 of the present inven 
tion. 
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0362. In the cutting apparatus according to Embodiment 
5, a nozzle section 42a of a cooling mechanism in the 
scribing unit 40 according to Embodiment 1 is slidable in the 
sliding direction of the scribing unit 40 (see FIG. 17). The 
other structures for Embodiment 5 are same as those for to 
Embodiment 1. 

0363. In Embodiment 5, when a scribing line is formed, 
a pressing roller 32a of the breaking unit 30 is pressed 
against an upper surface of a glass substrate 90 (see FIG. 
17). Therefore, portions on which a scribing line is formed 
bend downward. 

0364 Next, the nozzle section 42a of the scribing unit 40 
is slid Such that cooling water is sequentially sprayed onto 
the portions which have been bent by the pressing force of 
the pressing roller 32A. 
0365. When the cooling water is sprayed onto the vicinity 
of the portions which are irradiated by a laser beam, the 
portions to be sprayed by the cooling water is bent down 
ward. Therefore, a vertical crack which is formed, from a 
lower surface of the glass substrate 90, by the irradiation of 
the laser beam and the spraying of the cooling water, extends 
upward and reaches near the upper Surface of the glass 
Substrate 90. 

0366) Next, the glass substrate 90 is cut in the same 
manner as Embodiment 1. 

0367. According to the cutting apparatus according to 
Embodiment 5, the vertical crack formed right below the 
scribing line reaches near the upper Surface of the glass 
substrate 90. Therefore, the glass substrate 90 is positively 
cut after the breaking step which uses a roller according to 
the present application. 

EMBODIMENT 6 

0368. In the cutting apparatus according to Embodiment 
2 of the present invention, when a scribing line is formed on 
the glass substrate 90 by the cutter wheel tip 48a, a pressing 
force of the pressing roller 32a with respect to the glass 
substrate 90 is larger than that of the cutter wheel 48a with 
respect to the glass substrate 90 when the pressing roller 32a 
of the breaking unit 30 is pressed against the glass Substrate 
90. In this manner, when the glass substrate 90 is scribed 
along the line to be scribed by the cutter wheel tip 48a, the 
vertical crack right below the scribing line extends to reach 
the upper surface of the glass substrate 90 with the glass 
substrate 90 bent downward. 

0369. In the cutting apparatus according to Embodiment 
1 of the present invention, when the scribing line is formed 
by the irradiation of the laser beam and the spraying of the 
cooling water, the glass Substrate can be bent downward by 
pressing the pressing roller 32a and the auxiliary roller 33a 
on the pressing side, provided in the breaking unit 30, 
against the glass substrate 90. 

EMBODIMENT 7 

0370 FIG. 18 is a view schematically showing a struc 
ture of a cutting apparatus according to Embodiment 7. 
0371 The cutting apparatus according to Embodiment 7 

is used for cutting a bonded glass substrate 91 for which a 
pair of glass substrates 90 is bonded. 
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0372 The cutting apparatus according to Embodiment 7 
includes a upper guide rail 12, a first upper unit 51, a second 
upper unit 52, a third upper unit 53, a lower guide rail 13, 
a first lower unit 61, a second lower unit 62 and a third lower 
unit 63. 

0373) The first upper unit 51, the second upper unit 52 
and the third upper unit 53 are attached to the upper guide 
rail 12 so as to each separately slidable. The first lower unit 
61, the second lower unit 62 and the third lower unit 63 are 
attached to the lower guide rail 13 so, as to each be 
separately slidable. 
0374. The first upper unit 51 includes a pressing roller 
mechanism 51a, a first auxiliary roller mechanism 51b, a 
Substrate holding roller mechanism 51C and a second aux 
iliary roller mechanism 51d. The pressing roller mechanism 
51a has the same structure as that for the pressing roller 
mechanism 32 in the first upper unit 30a according to 
Embodiment 3. The first auxiliary roller mechanism 51b has 
the same structure as the first auxiliary roller mechanism 33 
on the pressing side in the first upper unit 30a according to 
Embodiment 3. The substrate holding roller mechanism 52c 
is provided between the pressing roller mechanism 51a and 
the first auxiliary roller mechanism 51b. The substrate 
holding roller mechanism 51c has the same structure as that 
for the substrate holding roller mechanism 45 according to 
Embodiment 3. The second auxiliary roller mechanism 51d 
is provided on a side opposite to the substrate holding roller 
mechanism 51c with respect to the pressing roller mecha 
nism 51a. The second auxiliary roller mechanism 51d has 
the same structure as that for the first auxiliary roller 
mechanism 51b. 

0375. The second upper unit 52 has a structure in which 
the second lower unit 40b according to Embodiment 3 is 
inverted in a vertical direction. A cooling mechanism 52b, a 
laser beam irradiating optical system 52c and a notch 
forming cutter mechanism 52d are provided in this order 
from the side of the first upper unit 51. 
0376. A third upper unit 53 includes a laser beam/cooling 
water receiving section 53a has a similar structure to that for 
the second upper unit 30b according to Embodiment 3 does. 
0377 The first lower unit 61 has a structure in which the 

first upper unit 51 is inverted in vertical and horizontal 
directions. A second auxiliary roller mechanism 61d, a 
pressing roller mechanism 61a, a Substrate holding roller 
mechanism 61c and a first auxiliary roller mechanism 61b 
areprovided in this order from the side of the first auxiliary 
roller mechanism 51b. 

0378. The second lower unit 62 has a similar structure to 
that for the second lower unit 40b according to Embodiment 
3. A cooling mechanism 62d. a laser beam irradiating optical 
system 62c and a notch forming cutter mechanism 62d are 
provided in this order from the side of the first lower unit 61. 
0379 The third lower unit 63 has a structure in which the 
third upper unit 53 is inverted in a vertical direction. The 
third lower unit 63 includes a laser beam/cooling water 
receiving section 63a. 
0380 FIG. 19 is a view for illustrating an operation of the 
cutting apparatus according to Embodiment 7. 
0381 Hereafter, the operation of the cutting apparatus 
according to Embodiment 7 will be described with reference 
to FIG. 19. 
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0382. A scribing line is formed on a lower glass substrate 
of a bonded substrate. In order to form the scribing line, first, 
the third lower unit 63 is slid to a waiting position, which is 
at a side of an end face portion in ascribing direction (see 
FIG. 190a)), and thereafter, the scribing line is formed on the 
lower glass Substrate by using the second lower unit 62 and 
the third upper unit 53. This method of forming a scribing 
line is the same as the method of forming a scribing line on 
the glass substrate 90 according to Embodiment 3. 
0383) Next, first, the third lower unit 53 in the upper unit 
50 is slid to a waiting position which is a side of an end face 
portion in ascribing direction (see FIG. 19 (b)), the scribing 
line is formed on the upper glass Substrate by using the 
second upper unit 52 in the upper unit 50 and the third lower 
unit 63 in the lower unit 60. This method of forming a 
scribing line is the same as the method of forming a scribing 
line on the lower glass Substrate. 
0384 Next, while the second upper unit 52 is slid to a 
side of the third upper unit 53 of a waiting position which is 
a side of an end face portion in the scribing direction, the 
second lower unit 62 is slid to a side of the third lower unit 
63 of a waiting position which is a side of an end face 
portion in the scribing direction (see FIG. 19(c)). The first 
upper unit 51 and the first lower unit 61 oppose each other. 
At the same time, the first auxiliary roller mechanism 51b, 
the substrate holding roller mechanism 53c, the pressing 
roller mechanism 51a and the second auxiliary roller mecha 
nism 51d respectively oppose the second auxiliary roller 
mechanism 61d, the pressing roller mechanism 61a, the 
substrate holding roller mechanism 61c and the first auxil 
iary roller mechanism 61b and are also respectively con 
nected to the bonded substrate. The first upper unit 51 and 
the first lower unit 61 are slid in synchronization along the 
scribing line in the scribing direction. 
0385 According to Embodiment 7 of the present inven 
tion, when both sides of the scribing line formed on the 
upper glass substrate of the bonded glass substrate 91 is 
pressed by the pressing roller mechanism 61 a through the 
lower glass Substrate, the upper glass Substrate is cut along 
the scribing line. When both sides of the scribing line formed 
on the lower glass Substrate are pressed by the pressing roller 
mechanism 51a through the upper glass Substrate, the lower 
glass Substrate is cut along the scribing line. Furthermore, 
when the upper glass Substrate and the lower glass Substrate 
are cut, the bonded substrate is pinched between the second 
auxiliary roller mechanism 51d and the first auxiliary roller 
mechanism 61b at a portion ahead of a scribing position in 
the scribing direction. Therefore, when each of the scribing 
lines on the upper glass Substrate and the lower glass 
Substrate is broken, occurrence of chippings, fractures, etc., 
is prevented since an unnecessary force does not work on 
each part in the bonded substrate to be broken. 
0386 Furthermore, the cut upper glass substrate and the 
cut lower glass substrate prevent the bonded substrate from 
bending since the first auxiliary roller mechanism 51b and 
the second auxiliary roller mechanism 61d hold the bonded 
substrate. 

0387 As described above, the bonded substrate is effi 
ciently cut by using the cutting apparatus according to 
Embodiment 7. 

0388 According to the cutting apparatus of Embodiment 
7, a pressing force upon a second Surface of the bonded 
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substrate, which opposes a first surface of the bonded 
Substrate, is movable along the scribing line formed on the 
first surface of the bonded substrate while the first surface of 
the bonded substrate is held, in this manner, while the 
pressing force is moved along the scribing line formed on 
the first surface of the bonded substrate, a pressing force 
works on the second surface of the bonded substrate which 
opposes the first surface of the bonded substrate. Therefore, 
a bending moment which is generated when the scribing line 
is formed on the first surface of the bonded substrate and 
which positively extends a vertical crack extending from the 
surface of the first surface in the thickness direction of the 
bonded substrate can work on the brittle substrate to cut the 
bonded substrate. 

EMBODIMENT 8 

0389 FIG. 21 is a front view showing a structure of 
breaking units 30 and a scribing unit 40 provided in the 
cutting apparatus according to Embodiment 8 of the present 
invention. 

0390 The structure for the cutting apparatus according to 
Embodiment 8 is the same as that for Embodiment 4 except 
that the cutting apparatus according to Embodiment 8 uses 
two breaking units 30. 
0391) In the cutting apparatus in Embodiment 8, when a 
scribing line is formed on a glass Substrate 90, a pressing 
roller and a cutter wheel tip 48a are respectively pressed and 
rotated upon the upper surface and the lower surface along 
a line to be cut (line to be scribed). Thereby, a scribing line 
is formed on the glass substrate 90 along the line to be cut 
(line to be scribed). 
0392 At the same time, the first lower unit 4.0a is slid 
below a pressing roller 32a in the breaking unit 30 which is 
positioned at the end-face position of the scribing line, so 
that the pressing roller32a and a substrate holding roller 45a 
oppose each other with the glass substrate 90 therebetween. 
0393) While the pressing roller 32a and the substrate 
holding roller 45a are contacted to the glass substrate, a first 
auxiliary roller 33a on the pressing side and a second 
auxiliary roller 47a are respectively contacted to the glass 
substrate 90 and the second auxiliary roller on the pressing 
side and a first auxiliary roller 46a are respectively contacted 
to the glass substrate 90. The breaking units 30 and the first 
lower unit 4.0a are slid in Synchronization in the same 
direction (+X direction) as the scribing direction by cutter 
wheel tip 48a. 
0394 According to embodiment 8, the pressing means is 
moved along the scribing line while the holding means and 
the pressing means oppose each other with a brittle Substrate 
therebetween and while a scribing forming means forms a 
scribing line on ascribing line forming Surface of the brittle 
Substrate. Therefore, a scribing step and a breaking step on 
the brittle Substrate are approximately simultaneously per 
formed. As a result, time of cutting step for the brittle 
substrate can be reduced. 

0395. In Embodiments 1 to 8 of the present invention, 
when a scribing line is formed on a glass Substrate, the glass 
substrate is vibrated such that a vertical crack which con 
stitutes the scribing line readily extends. 
0396 The first auxiliary roller mechanism 33 on the 
pressing side and the second auxiliary roller mechanism 34 
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on the pressing side, the first auxiliary roller mechanisms 46. 
51b, 61b and the second auxiliary roller mechanisms 47. 
51C, 61C can be omitted as appropriate according to the 
thickness and dimension of a glass substrate 90 which is 
intended to be broken. 

0397 As described above, the present invention is illus 
trated by using preferred embodiments of the present inven 
tion. However, the present invention is not limited to the 
embodiments. It is understood that the scope of the present 
invention is only construed by the scope of the claim. It is 
understood that those skilled in the art can arrive at an 
invention of an equivalent scope based on the description of 
the present invention and common general technical knowl 
edge from the description of the specific preferred embodi 
ments of the present invention. It is understood that the 
contents of the patent publications, the published applica 
tions and the documents cited in the present specification, 
and cited as references for the present application and are 
incorporated by reference herein. 

INDUSTRIAL APPLICABILITY 

0398. According to a brittle substrate cutting system and 
a brittle substrate cutting method of the present invention, a 
pressing force upon a second Surface of a brittle Substrate, 
which opposes a first surface of the brittle substrate, is 
moved along the scribing lane formed on the first Surface of 
the brittle substrate while the first surface of the brittle 
Substrate is held. In this manner, while the pressing force is 
moved along the scribing line formed on the first surface of 
the brittle substrate, the pressing force can work on the 
second surface of the brittle substrate which opposes the first 
surface of the brittle substrate. Therefore, a bending 
moment, which positively extends a vertical crack extending 
from the scribing line in the thickness direction of the 
substrate, can work on the brittle substrate to cut the brittle 
substrate. 

0399. A combination of a holding means and a pressuring 
means can accurately cut a brittle Substrate or a bonded 
substrate while the substrate is firmly held by a six-wheel 
roller or an eight-wheel roller. 

1. Abrittle Substrate cutting system comprising: 
a scribing apparatus including a scribing line forming 
means for forming a scribing line on a first Surface of 
a brittle substrate; and 

a breaking apparatus for breaking the brittle Substrate 
along the scribing line, 

wherein the breaking apparatus includes a pressing means 
for pressing a second Surface of the brittle Substrate, a 
first holding means for holding the first surface of the 
brittle Substrate, and a first pressing controlling means 
for controlling the pressing means Such that the press 
ing means moves along a scribing line while the 
pressing means presses the second surface of the brittle 
substrate opposing the first surface of the brittle sub 
strate with the first surface of the brittle substrate is 
being held by the first holding means, 

wherein a groove section is formed in the pressing means 
Such that the pressing means does not contact with a 
line on the second surafce of the brittle substrate, the 
line opposing the scribing line. 
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2. Abrittle Substrate cutting system according to claim 1, 
wherein the first pressing controlling means controls the 
pressing means such that the pressing means moves along 
the scribing line while the first holding means and the 
pressing means oppose each other with the brittle Substrate 
therebetween. 

3. Abrittle Substrate cutting system according to claim 1, 
wherein the first pressing controlling means controls the 
pressing means such that the pressing means rolls along the 
scribing line. 

4. Abrittle Substrate cutting system according to claim 3, 
wherein the pressing means is a roller. 

5. Abrittle Substrate cutting system according to claim 3, 
wherein the pressing means is a conveyor. 

6. Abrittle Substrate cutting system according to claim 3, 
wherein the pressing means is a bearing. 

7. (canceled) 
8. Abrittle Substrate cutting system according to claim 1, 

wherein the breaking apparatus further comprises a first 
holding controlling means for controlling the first holding 
means such that the first holding means moves along the 
scribing line while the first holding means and the pressing 
means oppose each other with the brittle substrate therebe 
tWeen. 

9. Abrittle substrate cutting system according to claim 8, 
wherein the first holding controlling means controls the first 
holding means such that the first holding means rolls along 
the scribing line. 

10. Abrittle substrate cutting system according to claim 9. 
wherein the holding means is a roller. 

11. Abrittle Substrate cutting system according to claim 9. 
wherein the holding means is a conveyor. 

12. Abrittle Substrate cutting system according to claim 9. 
wherein the holding means is a bearing. 

13. Abrittle Substrate cutting system according to claim 1, 
wherein a groove section is formed in the first holding means 
Such that the first holding means does not contact with the 
scribing line. 

14. A brittle Substrate cutting system according to claim 
13, wherein the width of the groove section formed in the 
first holding means is larger than that of the pressing means. 

15. Abrittle Substrate cutting system according to claim 1, 
wherein the pressing means further comprises a second 
holding means and a third holding means for moving along 
the scribing line in a first direction and for holding the brittle 
Substrate, the second holding means and the third holding 
means being arranged in the first direction from the pressing 
means, and 

the breaking apparatus further comprises a second holding 
controlling means for controlling the second holding 
means such that the second holding means moves on 
the first surface along the scribing line while the second 
holding means holds the brittle substrate, and control 
ling the third holding means such that the third holding 
means moves on the second Surface along the scribing 
line while the third holding means holds the brittle 
Substrate. 

16. A brittle Substrate cutting system according to claim 
15, wherein the second holding controlling means controls 
the second holding means such that the first holding means 
and the second holding means move at a predetermined 
speed and the second holding controlling means controls the 
third holding means such that the third holding means and 
the pressing means move at the predetermined speed while 
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the second holding means and the third holding means 
oppose each other with the brittle substrate therebetween. 

17. Abrittle Substrate cutting system according to claim 1, 
wherein the pressing means further comprises a fourth 
holding means and a fifth holding means for moving along 
the scribing line in a first direction and for holding the brittle 
substrate, the fourth holding means and the fifth holding 
means being arranged in a direction opposite to the first 
direction from the pressing means. 

18. Abrittle Substrate cutting system according to claim 1, 
wherein the scribing line forming means comprises a laser 
beam irradiating means for irradiating a laser beam on the 
first surface of the brittle substrate and a cooling means for 
cooling the vicinity of the portions of the first surface of the 
brittle substrate where the laser beam is irradiated by the 
laser beam irradiating means. 

19. A brittle substrate cutting system according to claim 
18, wherein the cooling means is a cooling nozzle, and the 
cooling nozzle cools the vicinity of the portions where the 
laser beam is irradiated by spraying a cooling medium on the 
first surface of the brittle substrate. 

20. A brittle Substrate cutting system according to claim 
19, comprising a laser beam/cooling medium receiving 
section for receiving at least one of the laser beam irradiated 
by the laser beam irradiating means and the cooling medium 
sprayed by the cooling nozzle. 

21. A brittle Substrate cutting system according to claim 
20, wherein the laser beam/cooling medium receiving sec 
tion is movable separately from the pressing means. 

22. A brittle Substrate cutting system according to claim 
19, wherein the cooling nozzle is movable along the scribing 
line. 

23. A brittle Substrate cutting system according to claim 
18, wherein the scribing line forming means further com 
prises a notch forming cutter mechanism for forming a notch 
at a starting position of forming the scribing line on the first 
surface of the brittle substrate. 

24. A brittle Substrate cutting system according to claim 
23, wherein the notch forming cutter mechanism is inte 
grally movable with the laser beam irradiating means and 
the cooling means. 

25. Abrittle Substrate cutting system according to claim 1, 
wherein the scribing line forming means is a cutter. 

26. A brittle Substrate cutting system according to claim 
25, wherein the cutter is a disk-shaped cutter wheel tip, and 
an edge portion is formed in an outer circumferential edge 
of the cutter wheel tip. 

27. A brittle Substrate cutting system according to claim 
26, wherein a plurality of recessed portions are formed in a 
ridge-shaped section of the edge portion with a predeter 
mined distance. 

28. A brittle Substrate cutting system according to claim 
25, wherein the cutter is movable separately from the 
pressing means. 

29. Abrittle Substrate cutting system according to claim 1, 
wherein the first pressing controlling means controls the 
pressing means Such that the pressing means moves along 
the scribing line while the first holding means and the 
pressing means oppose each other with the brittle Substrate 
therebetween and while the scribing line forming means 
form a the scribing line on the first surface of the brittle 
substrate. 

30. Abrittle Substrate cutting system according to claim 1, 
wherein the scribing apparatus comprises a scribing line 
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forming means for forming the scribing line on the first 
surface of the brittle substrate while the first surface of the 
brittle substrate is held, and 

the breaking apparatus further comprises a pressing 
means for pressing the second Surface opposing the first 
surface of the brittle substrate. 

31. Abrittle Substrate cutting system according to claim 1, 
wherein the brittle substrate is a bonded substrate obtained 
by bonding a first Substrate and a second Substrate, 

the scribing apparatus comprises a first scribing forming 
means for forming a first scribing line on a first Surface 
of the bonded substrate and a second scribing line 
forming means for forming a second scribing line on a 
second surface of the bonded Substrate opposing the 
first surface of the bonded substrate, 

the breaking apparatus breaks the bonded substrate along 
the first scribing line and breaks the bonded substrate 
along the second scribing line, and 

wherein the breaking apparatus further includes a first 
bonded substrate pressing means for pressing a second 
surface of the bonded substrate, a first bonded substrate 
holding means for holding the first surface of the 
bonded Substrate, and the first pressing controlling 
means for controlling the first bonded substrate press 
ing means such that the first bonded Substrate pressing 
means moves along the scribing line while the first 
bonded Substrate pressing means presses the second 
surface of the bonded substrate opposing the first 
surface of the bonded substrate with the first surface of 
the bonded substrate being held by the first bonded 
Substrate holding means, 

wherein a first groove section is formed in the first bonded 
Substrate pressing means such that the first bonded 
Substrate pressing means does not contact with a line on 
the second surface of the bonded substrate, the line 
opposing the first scribing line. 

32. A brittle Substrate cutting system according to claim 
30, wherein the breaking apparatus further comprises: 

a second bonded Substrate pressing means for pressing the 
first surface of the bonded substrate; 

a second bonded Substrate holding means for holding the 
second surface of the bonded substrate; and 

a second pressing controlling means for controlling the 
second bonded Substrate pressing means such that the 
second bonded substrate pressing means moves along 
the scribing line while the second bonded substrate 
pressing means presses the first Surface of the bonded 
Substrate opposing the second Surface of the bonded 
Substrate with the second surface of the bonded sub 
strate being held by the second bonded substrate hold 
ing means, 

wherein a second groove section is formed in the second 
bonded Substrate pressing means such that the second 
bonded Substrate pressing means does not contact with 
a line on the first surface of the bonded substrate, the 
line opposing the second scribing line. 

33. A brittle Substrate cutting system according to claim 
32, wherein the brittle Substrate cutting system comprises a 
first controlling means for the pressing means for controlling 
the first bonded substrate pressing means such that the first 
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bonded Substrate pressing means moves along the first 
scribing line while the first bonded substrate holding means 
and the first bonded substrate pressing means oppose each 
other with the bonded substrate therebetween, and 

a second controlling means for the pressing means for 
controlling the second bonded substrate pressing means 
Such that the second bonded substrate pressing means 
moves along the second scribing line while the second 
bonded Substrate holding means and the second bonded 
Substrate pressing means oppose each other with the 
bonded substrate therebetween. 

34. A brittle Substrate cutting system according to claim 
33, wherein the first controlling means for the pressing 
means controls the first bonded substrate pressing means 
Such that the first bonded Substrate pressing means rolls 
along the first scribing line, and 

the second controlling means for the pressing means 
controls the second bonded Substrate pressing means 
Such that the second bonded substrate pressing means 
rolls along the second scribing line. 

35. A brittle substrate cutting system according to claim 
34, wherein the first bonded Substrate pressing means and 
the second bonded substrate pressing means are rollers. 

36. A brittle Substrate cutting system according to claim 
34, wherein the pressing means is a conveyor. 

37. A brittle substrate cutting system according to claim 
34, wherein the pressing means is a bearing. 

38. A brittle substrate cutting system according to claim 
32, wherein the breaking apparatus further comprises a first 
controlling means for the holding means for controlling the 
first bonded substrate holding means such that the first 
bonded substrate holding means moves along the first scrib 
ing line while the first bonded substrate holding means and 
the first bonded Substrate pressing means oppose each other 
with the bonded substrate therebetween, and 

a second controlling means for the holding means for 
controlling the second bonded Substrate holding means 
Such that the second bonded Substrate holding means 
moves along the second scribing line while the second 
bonded Substrate holding means and the second bonded 
Substrate pressing means oppose each other with the 
bonded substrate therebetween. 

39. A brittle substrate cutting system according to claim 
38, wherein the first controlling means for the holding means 
controls the first bonded substrate holding means such that 
the first bonded substrate holding means rolls along the first 
scribing line, and 

the second controlling means for the holding means 
controls the second bonded Substrate holding means 
Such that the second bonded Substrate holding means 
rolls along the second scribing line. 

40. A brittle Substrate cutting system according to claim 
39, wherein the first bonded substrate holding means and the 
second bonded Substrate holding means are rollers. 

41. A brittle Substrate cutting system according to claim 
39, wherein the first bonded substrate holding means and the 
second bonded Substrate holding means are conveyors. 

42. A brittle Substrate cutting system according to claim 
39, wherein the first bonded substrate holding means and the 
second bonded Substrate holding means are bearings. 

43. A brittle Substrate cutting system according to claim 
38, wherein a third groove section is formed in the first 
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bonded substrate holding means such that the first bonded 
Substrate holding means does not contact with the first 
scribing line, and 

a fourth groove section is formed in the second bonded 
Substrate holding means such that the second bonded 
Substrate holding means does not contact with the 
second scribing line. 

44. Abrittle Substrate cutting method according to claim 
43, wherein the width of the third groove section formed in 
the first bonded substrate holding means is larger than the 
first groove section of the first bonded Substrate pressing 
means, and the width of the fourth groove section formed in 
the second bonded Substrate holding means is larger than the 
second groove section of the second bonded Substrate press 
ing means. 

45. A brittle substrate cutting method according to claim 
32, wherein the first bonded Substrate pressing means and 
the second Substrate pressing means move in a first direction 
along the first scribing line and the second scribing line, and 
the brittle substrate cutting system further comprises a third 
bonded substrate holding means and a fourth bonded sub 
strate holding means respectively for holding the brittle 
substrate in the first direction from the first bonded substrate 
pressing means and the second bonded Substrate pressing 
means, and 

the breaking apparatus further comprises a third control 
ling means for the holding means for controlling the 
third bonded substrate holding means such that the 
third bonded substrate holding means moves on the first 
surface along the first scribing line while the third 
bonded substrate holding means holds the bonded 
substrate, and controlling the fourth bonded substrate 
holding means such that the fourth bonded substrate 
holding means moves on the second surface along the 
second scribing line while the fourth bonded substrate 
holding means holds the bonded substrate. 

46. A brittle Substrate cutting system according to claim 
45, wherein the third controlling means for the holding 
means controls the third bonded Substrate holding means 
such that the third bonded substrate holding means, the first 
bonded substrate holding means and the second bonded 
Substrate pressing means move at a predetermined speed and 
the third controlling means for the holding means controls 
the fourth bonded substrate holding means such that the 
fourth bonded substrate holding means, the second bonded 
substrate holding means and the first bonded substrate 
pressing means move at the predetermined speed while the 
third bonded substrate holding means and the fourth bonded 
Substrate holding means oppose each other with the bonded 
substrate therebetween. 

47. A brittle Substrate cutting system according to claim 
32, wherein the first bonded Substrate pressing means moves 
in the first direction along the second scribing line, 

the second bonded Substrate pressing means moves in the 
first direction along the first scribing line, and 

the brittle substrate cutting system further comprises a 
fifth bonded substrate holding means and a sixth 
bonded substrate holding means respectively for hold 
ing the brittle substrate in a direction opposite to the 
first direction from the first bonded substrate pressing 
means and the second bonded Substrate pressing 
CaS. 
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48. A brittle Substrate cutting system according to claim 
33, wherein the first controlling means for the pressing 
means controls the first bonded substrate pressing means 
Such that the first bonded substrate pressing means moves 
along the first scribing line and the second controlling means 
for the pressing means controls the second bonded substrate 
pressing means such that the second bonded Substrate press 
ing means moves along the second scribing line while the 
first bonded substrate holding means and the first bonded 
Substrate pressing means oppose each other with the bonded 
Substrate therebetween, the first scribing line forming means 
forms the first scribing line on the first surface of the bonded 
Substrate, the second bonded Substrate holding means and 
the second bonded Substrate pressing means oppose each 
other with the bonded substrate therebetween and the second 
scribing line forming means forms the second scribing line 
on the second surface of the bonded substrate. 

49. A brittle substrate cutting method, comprising the 
steps of 

(a) forming a scribing line on a first Surface of a brittle 
Substrate; and 

(b) breaking the brittle substrate along the scribing line, 
and 

the step (b) is performed by a breaking apparatus for 
breaking the brittle Substrate along the scribing line. 

the breaking apparatus includes: 
a pressing means for pressing the second surface of the 

brittle substrate; and 
a first holding means for holding the first surface of the 

brittle substrate, 
the step (b) includes the step of: 
(b-1) controlling the pressing means such that the pressing 
means moves along the scribing line while the pressing 
means presses the second surface of the brittle substrate 
opposing the first surface of the brittle substrate with 
the first surface of the brittle substrate being held by the 
first holding means, 

wherein a groove section is formed in the pressing means 
Such that the pressing means does not contact with a 
line on the second surface of the brittle substrate, the 
line opposing the scribing line. 

50. A brittle substrate cutting method according to claim 
49, wherein the step (b-1) includes the step of moving the 
pressing means along the scribing line while the first holding 
means and the pressing means oppose each other with the 
brittle substrate therebetween. 

51. Abrittle substrate cutting method according to claim 
49, wherein the step (b-1) includes the step of controlling the 
pressing means such that the pressing means rolls along the 
scribing line. 

52. A brittle substrate cutting method according to claim 
51 wherein the pressing means is a roller. 

53. Abrittle substrate cutting method according to claim 
51 wherein the pressing means is a conveyor. 

54. Abrittle substrate cutting method according to claim 
51 wherein the pressing means is a bearing. 

55. (canceled) 
56. Abrittle substrate cutting method according to claim 

49, wherein the step (b) further includes the step of: 
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(b-2) controlling the first holding means such that the first 
holding means moves along the scribing line while the 
first holding means and the pressing means oppose each 
other with the brittle substrate therebetween. 

57. A brittle substrate cutting method according to claim 
56, wherein the step (b-2) includes the step of controlling the 
first holding means such that the first holding means rolls 
along the scribing line. 

58. A brittle substrate cutting method according to claim 
57, wherein the holding means is a roller. 

59. A brittle substrate cutting method according to claim 
57, wherein the holding means is a conveyor. 

60. A brittle substrate cutting method according to claim 
57, wherein the holding means is a bearing. 

61. A brittle Substrate cutting method according to claim 
49, wherein a groove section is formed in the first holding 
means such that the first holding means does not contact 
with the scribing line. 

62. A brittle Substrate cutting method according to claim 
61, wherein the width of the groove section formed on the 
first holding means is larger than that of the pressing means. 

63. A brittle substrate cutting method according to claim 
49, wherein the pressing means moves along the scribing 
line in a first direction and further comprises a second 
holding means and a third holding means for holding the 
brittle substrate in the first direction from the pressing 
means, 

the step (b) further includes the step of: 
(b-3) controlling the second holding means Such that the 

second holding means moves on the first Surface along 
the scribing line while the second holding means holds 
the brittle substrate, and controlling the third holding 
means such that the third holding means moves on the 
second surface along the scribing line while the third 
holding means holds the brittle substrate. 

64. A brittle Substrate cutting method according to claim 
63, wherein the step (b-3) includes the step of controlling the 
second holding means such that the first holding means and 
the second holding means move at a predetermined speed, 
and controlling the third holding means such that the third 
holding means and the pressing means move at the prede 
termined speed while the second holding means and the 
third holding means oppose each other with the brittle 
substrate therebetween. 

65. A brittle substrate cutting method according to claim 
49, wherein the pressing means moves in a first direction 
along the scribing line and further comprises a fourth 
holding means and a fifth holding means for holding the 
brittle substrate in a direction opposite to the first direction 
from the pressing means. 

66. A brittle substrate cutting method according to claim 
49, wherein the step (a) includes the steps of: 

(a-1) irradiating a laser beam on the first Surface of the 
brittle substrate; and 

(a-2) cooling the vicinity of the portions of the first 
surface of the brittle substrate where the laser beam is 
irradiated by the laser beam irradiating means. 

67. A brittle substrate cutting method according to claim 
66, wherein the step (a-2) is performed by a cooling medium 

the cooling means is a cooling nozzle, and the cooling 
nozzle cools the vicinity of the portions where the laser 
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beam is irradiated, by spraying a cooling medium on 
the first surface of the brittle substrate. 

68. A brittle substrate cutting method according to claim 
67, wherein the step (a-1) is performed by a laser beam 
irradiating means and includes the step of receiving at least 
one of the laser beam irradiated by the laser beam irradiating 
means and the medium sprayed by the cooling nozzle. 

69. A brittle substrate cutting method according to claim 
68, wherein the step of receiving at least one of the laser 
beam irradiated by the laser beam irradiating means and the 
medium sprayed by the cooling nozzle is performed by a 
laser beam/cooling medium receiving section, and the laser 
beam/cooling medium receiving section is movable sepa 
rately from the pressing means. 

70. A brittle substrate cutting method according to claim 
68, wherein the cooling nozzle is movable along the scribing 
line. 

71. Abrittle substrate cutting method according to claim 
66, wherein the step (a) further includes the step of forming 
a notch at a starting position of forming the scribing line on 
the first surface of the brittle substrate. 

72. A brittle substrate cutting method according to claim 
71, wherein the step of forming a notch is performed by a 
notch forming cutter mechanism, and 

the notch forming cutter mechanism is integrally movable 
with the laser beam irradiating means and the cooling 
CaS. 

73. A brittle substrate cutting method according to claim 
49, wherein the step (a) is performed by a scribing line 
forming means, and 

the scribing line forming means is a cutter. 
74. Abrittle substrate cutting method according to claim 

73, wherein the cutter is a disk-shaped cutter wheel tip, and 
an edge portion is formed in an outer circumferential edge 
of the cutter wheel tip. 

75. Abrittle substrate cutting method according to claim 
74, wherein a plurality of recessed portions are formed in a 
ridge-shaped section of the edge portion with a predeter 
mined distance. 

76. Abrittle substrate cutting method according to claim 
73, wherein the cutter is movable separately from the 
pressing means. 

77. Abrittle substrate cutting method according to claim 
49, wherein the step (b-1) controls the pressing means Such 
that the pressing means moves along the scribing line while 
the first holding means and the pressing means oppose each 
other with the brittle substrate therebetween and while the 
scribing line forming means forms the scribing line on the 
first surface of the brittle substrate. 

78. Abrittle substrate cutting method according to claim 
49, wherein the step (a) further includes the step of forming 
the scribing line on the first surface of the brittle substrate 
while the first surface of the brittle substrate is held, and 

the step (b) further includes the step of pressing a second 
surface opposing the first surface of the brittle sub 
Strate. 

79. Abrittle substrate cutting method according to claim 
49, wherein the brittle substrate is a bonded substrate 
obtained by bonding Substrates, 

the step (a) performed by a scribing apparatus for forming 
a scribing line on a first surface of the brittle substrate, 
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the scribing apparatus comprises a first scribing forming 
means for forming a first scribing line on a first Surface 
of the bonded substrate and a second scribing line 
forming means for forming a second scribing line on a 
second surface of the bonded Substrate opposing the 
first surface of the bonded substrate, 

the step (b-1) is performed by a first bonded substrate 
pressing means for pressing the second Surface of the 
bonded substrate and a first bonded substrate holding 
means for holding the first surface of the bonded 
Substrate; 

the step (b-1) includes the steps of: 
breaking the bonded Substrate along the first scribing line 

and breaking the bonded Substrate along the second 
scribing line, and 

controlling the first bonded Substrate pressing means such 
that the first bonded Substrate pressing means moves 
along the scribing line while the first bonded substrate 
pressing means presses the second Surface of the 
bonded substrate opposing the first surface of the 
bonded substrate with the first surface of the bonded 
substrate being held by the first bonded substrate hold 
ing means, 

wherein a first groove section is formed in the first bonded 
Substrate pressing means such that the first bonded 
Substrate pressing means does not contact with a line on 
the second surface of the bonded substrate, the line 
opposing the first scribing line. 

80. A brittle substrate cutting method according to claim 
49, wherein the a breaking apparatus further comprises 

a second bonded Substrate pressing means for pressing the 
first surface of the bonded substrate; and 

a second bonded Substrate holding means for holding the 
second surface of the bonded substrate; 

the step (b-1) further includes 
the second pressing controlling means for controlling the 

second bonded Substrate pressing means such that the 
second bonded substrate pressing means moves along 
the scribing line while the second bonded substrate 
pressing means presses the first Surface of the bonded 
Substrate opposing the second Surface of the bonded 
Substrate with the second surface of the bonded sub 
strate being held by the second bonded substrate press 
ing means, 

wherein a second groove section is formed in the second 
bonded Substrate pressing means such that the second 
bonded Substrate pressing means does not contact with 
a line on the first surface of the bonded substrate, the 
line opposing the second scribing line. 

81. A brittle substrate cutting method according to claim 
80, wherein the brittle substrate cutting method comprises 
the steps of: 

controlling the first bonded Substrate pressing means such 
that the first bonded Substrate pressing means moves 
along the first scribing line while the first bonded 
substrate holding means and the first bonded substrate 
pressing means oppose each other with the bonded 
Substrate therebetween; and 
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controlling the second bonded Substrate pressing means 
Such that the second bonded substrate pressing means 
moves along the second scribing line while the second 
bonded Substrate holding means and the second bonded 
Substrate pressing means oppose each other with the 
bonded substrate therebetween. 

82. A brittle substrate cutting method according to claim 
80, wherein the step (b-1) includes the steps of: 

controlling the first bonded substrate pressing means such 
that the first bonded substrate pressing means rolls 
along the first scribing line; and 

controlling the second bonded Substrate pressing means 
Such that the second bonded substrate pressing means 
rolls along the second scribing line. 

83. Abrittle substrate cutting method according to claim 
82, wherein the first bonded Substrate pressing means and 
the second bonded substrate pressing means are rollers. 

84. Abrittle substrate cutting method according to claim 
82, wherein the pressing means is a conveyor. 

85. Abrittle substrate cutting method according to claim 
81, wherein the pressing means is a bearing. 

86. Abrittle substrate cutting method according to claim 
80, wherein the step (b) further includes the steps of: 

(b-2) controlling the first bonded substrate holding means 
such that the first bonded substrate holding means 
moves along the first scribing line while the first 
bonded substrate holding means and the first bonded 
Substrate pressing means oppose each other with the 
bonded substrate therebetween, and controlling the 
second bonded substrate holding means such that the 
second bonded Substrate holding means moves along 
the second scribing line while the second bonded 
Substrate holding means and the second bonded Sub 
strate pressing means oppose each other with the 
bonded substrate therebetween. 

87. Abrittle substrate cutting method according to claim 
86, wherein the step (b-2) includes the step of controlling the 
first bonded substrate holding means such that the first 
bonded substrate holding means rolls along the first scribing 
line, and controlling the second bonded substrate holding 
means such that the second bonded substrate holding means 
rolls along the second scribing line. 

88. Abrittle substrate cutting method according to claim 
87, wherein the first bonded substrate holding means and the 
second bonded Substrate holding means are rollers. 

89. Abrittle substrate cutting method according to claim 
87, wherein the first bonded substrate holding means and the 
second bonded Substrate holding means are conveyors. 

90. A brittle substrate cutting method according to claim 
87, wherein the first bonded substrate holding means and the 
second bonded Substrate holding means are bearings. 

91. Abrittle substrate cutting method according to claim 
86, wherein a third groove section is formed in the first 
bonded substrate holding means such that the first bonded 
Substrate holding means does not contact with the first 
scribing line, and 

a fourth groove section is formed in the second bonded 
Substrate holding means Such that the second bonded 
Substrate holding means does not contact with the 
second scribing line. 

92. A brittle substrate cutting method according to claim 
86, wherein the width of the third groove section formed in 
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the first bonded substrate holding means is larger than the 
first groove section of the first bonded Substrate pressing 
means, and the width of the fourth groove section formed in 
the second bonded Substrate holding means is larger than the 
second groove section of the second bonded Substrate press 
ing means. 

93. A brittle substrate cutting method according to claim 
80, wherein the first bonded substrate pressing means and 
the second Substrate pressing means respectively move in a 
first direction along the first scribing line and the second 
scribing line, and the brittle substrate cutting method further 
comprises the use of a third bonded Substrate holding means 
and a fourth bonded Substrate holding means respectively 
for holding the brittle substrate in the first direction from the 
first bonded substrate pressing means and the second bonded 
Substrate pressing means, 

the step (b) further includes the step of: 
(b-3) controlling the third bonded substrate holding means 

such that the third bonded substrate holding means 
moves on the first Surface along the first scribing line 
while the third bonded substrate holding means holds 
the bonded substrate, and controlling the fourth bonded 
substrate holding means such that the fourth bonded 
Substrate holding means moves on the second surface 
along the second scribing line while the fourth bonded 
substrate holding means holds the bonded substrate. 

94. A brittle substrate cutting method according to claim 
93, wherein the step (b-3) includes the step of: 

controlling the third bonded Substrate holding means such 
that the third bonded substrate holding means, the first 
bonded Substrate holding means and the second bonded 
Substrate pressing means move at a predetermined 
speed and the third controlling means for the holding 
means controls the fourth bonded substrate holding 
means such that the fourth bonded substrate holding 
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means, the first bonded Substrate holding means and the 
second bonded Substrate pressing means move at the 
predetermined speed while the third bonded substrate 
holding means and the fourth bonded Substrate holding 
means oppose each other with the bonded substrate 
therebetween. 

95. Abrittle substrate cutting method according to claim 
80, wherein the first bonded substrate pressing means moves 
in the first direction along the second scribing line, 

the second bonded Substrate pressing means moves in the 
first direction along the first scribing line, 

the brittle substrate cutting method further comprises the 
use of a fifth bonded substrate holding means and a 
sixth bonded substrate holding means respectively for 
holding the brittle substrate in a direction opposite to 
the first direction from the first bonded substrate press 
ing means and the second bonded Substrate pressing 
CaS. 

96. Abrittle substrate cutting method according to claim 
80, comprising the step of controlling the second bonded 
Substrate pressing means Such that the first bonded substrate 
pressing means moves along the first scribing line and 
controlling the second bonded Substrate pressing means Such 
that the second bonded Substrate pressing means moves 
along the scribing line while the first bonded substrate 
holding means and the first bonded Substrate pressing means 
oppose each other with the bonded substrate therebetween, 
the first scribing line forming means forms the first scribing 
line on the first surface of the bonded substrate, the second 
bonded Substrate holding means and the second bonded 
Substrate pressing means oppose each other with the bonded 
Substrate therebetween and the second scribing line forming 
means forms the second scribing line on the second Surface 
of the bonded substrate. 
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